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1.0 INTRODUCTION 
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This groundwater monitoring report has been prepared by Amec Foster Wheeler 
Environment & Infrastructure, Inc. (Amec Foster Wheeler) at the request of Robert Bosch 
Tool Corporation (RBTC) for the RBTC Leitchfield Division Building #1 facility (LOB #1) in 
Leitchfield, Kentucky (Figure 1 ). This report covers the annual groundwater monitoring 
event conducted in 2016 as recommended in Amec Foster Wheeler's Groundwater 
Monitoring Report, Third and Fourth Quarters 2015, Robert Bosch Tool Corporation (AI 
#1579), Leitchfield Building #1, 410 Embry Drive, Leitchfield, Kentucky (Amec Foster 
Wheeler Project 6251121 002.03.06) dated July 13, 2016. 

The subject property consists of a tract of land approximately seven acres in size, 
developed with an 86,000 square foot former manufacturing facility and associated 
outbuildings. The property is located north of downtown Leitchfield at 410 Embry Drive, 
approximately 800 feet west-southwest of the intersection of Embry Drive and Salt River 
Road in Leitchfield, Grayson County, Kentucky. RBTC sold the property to Lots LLC, owned 
by Mr. Marty Higdon, in late 2010. The property is currently used primarily for warehousing. 
The site location is shown on the topographic map in Figure 1. The site vicinity is shown 
on the aerial photograph in Figure 2. 

Investigation activities have been conducted at the site since late 2003 and remedial 
activities have been conducted concurrently with additional investigations since 2010. 
Investigation and remedial activities have focused on chlorinated volatile organic 
compounds (CVOCs) in groundwater. 

This report summarizes the results of the monitoring event conducted in March 2016. 
During the event, groundwater samples were collected from available monitoring wells, 
former water supply wells, remediation test wells and sentinel wells for volatile organic 
compounds (VOCs) only. This report summarizes the sampling event and result. 
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Amec Foster Wheeler conducted the annual groundwater monitoring event in March 2016. 
Most groundwater samples were collected from March 7 to March 9, 2016. Passive 
diffusion bags (PDBs) were deployed on March 7, 2016 and samples were collected on 
March 22, 2016. 

The groundwater monitoring network at the site consists of the following: 

• Thirty-eight permanent shallow and mid-level monitoring wells (MWs); 

• Twelve remediation test wells (TWs ), two of which are not sampled (TW-16 and TW-
17) because of their close proximity to MW-8; 

• Four remed iation sentinel wells (SWs) originally installed to monitor injection area 
perimeters during remedial activities; and 

• Three former water supply wells (PW-1 and PW-2 onsite , and the Kiper Well offsite ). 

Monitoring well locations are shown on Figure 3. A well construction summary table for 
permanent monitoring wells and former onsite production water supply wells and a 
summary table of well construction details for the remediation test wells is provided in 
Appendix A. The following sections describe the field activities performed by Amec Foster 
Wheeler for the annual groundwater monitoring well sampling. 

2.1 SAMPLING AND ANALYTICAL METHODS 

On March 7, 2016, prior to purging and sampling, the depth to groundwater were measured 
in the existing MWs, former water supply wells, TWs, and SWs using an electronic water 
level meter. The water level meter was decontaminated with an Alconox® and water 
mixture and rinsed with potable water prior to each use. The depth to groundwater was 
measured from a marked survey reference point at the top of casing to the groundwater 
surface in the well. Measurements were recorded to the nearest 0.01 foot. The depth to 
groundwater was subtracted from the surveyed elevation of the top of well casing reference 
point to determine the groundwater elevation. Groundwater elevation data for the MWs, 
former water supply wells, TWs, and SWs is presented on Table 1. Historical well gauging 
data for the MWs, former water supply wells, TWs, and SWs at the site are provided in 
Appendix B. 

Wells were sampled to the extent practical using the low-flow method. A summary of 
sampling methods for groundwater sampling from MW, TW and SW wells specific to the 
site is included as Appendix C. No deviations from the Standard Operating Procedures 
(SOPs) in Appendix C occurred. In addition, the three former supply wells were sampled 
using no-purge groundwater sampling methods with PDBs. A summary of the sampling 
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methods for groundwater sampling from the former water supply wells specific to the site is 
also included as Appendix C. Field parameter readings collected during this sampling 
event are summarized in Table 2. Historical field parameter readings are included in 
Appendix D. 

From each well, a groundwater sample was collected and transferred into appropriate 
laboratory-supplied 40 milliliter (ml), volatile organic analysis (VOA} vials preserved with 
hydrochloric acid (HCI) for analysis of VOCs, including the key CVOC parameters 
trichloroethene (TCE), cis-1 ,2-dichloroethene (c-1 ,2-DCE) and vinyl chloride (VC), by 
United States Environmental Protection Agency (USEPA) Method 82608. The collected 
groundwater samples were maintained chilled in iced coolers, and shipped by overnight 
carrier to ESC Lab Sciences (ESC) located in Mt. Juliet, Tennessee. 
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A full round of water level measurements was collected at the start of the groundwater 
monitoring event on March 7, 2016 (see Table 1). A map depicting potentiometric 
conditions on March 7, 2016 is included in Figure 4. Overall, water level readings and 
hydraulic relationships between monitoring points were similar to previous conditions. The 
lateral hydraulic gradient in the shallow groundwater zone, as illustrated in the groundwater 
level elevation contour maps from this and previous events, remained generally from the 
southwest to the north-northeast, toward the Beaverdam Creek drainage north of Embry 
Drive. Hydrographs are provided in Appendix E. 

3.2 LABORATORY ANALYTICAL RESULTS 

Concentrations of CVOCs were detected above the laboratory Reported Detection Limit 
(RDL) in 48 of the 55 wells sampled during the March 2016 sampling event. 

In Kentucky, the screening levels for groundwater at Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) sites are the federal drinking water 
maximum contaminant levels (MCLs) as promulgated in the Kentucky Administrative 
Regulations, 401 KAR 30:031. Environmental performance standards, or (for constituents 
without established MCLs) the USEPA Regional Screening Levels (RSLs) for tap water as 
promulgated in the Kentucky Revised Statues, KRS 224.1 -530 Screening levels relating to 
remediation -- Tiered remediation management -- Administrative regulations. 

CVOCs were detected above the MCLs in 41 of the 55 wells. The CVOCs detected at 
concentrations above their respective MCLs include 1 ,2-dichloroethane (1 ,2-DCA), 1,1-
dichloroethene (1, 1-DCE), cis-1 ,2-dichloroethene (c-1 ,2-DCE), trans-1 ,2-dichloroethene (t-
1 ,2-DCE), tetrachloroethene (perchloroethylene, or PCE), 1,1 ,2-trichloroethane (1 , 1,2-
TCA), trichloroethene (TCE), and vinyl chloride (VC). In order of maximum detected 
concentrations (highest to lowest), the following list summarize MCL exceedances in the 
groundwater samples collected in 2016: 

• TCE was detected above the MCL in 31 wells at concentrations ranging from 7.4 
micrograms per liter (IJg/L) to 56,200 IJg/L. 

• Concentrations of c-1,2-DCE were detected above its MCL in 27 wells ranging from 
981Jg/L to 31 ,100 IJg/L. 

• VC was detected above the MCL in 34 wells at concentrations ranging from 2.07 
j.Jg/L to 1,640 j.Jg/L. 

• 1, 1-DCE was detected above its MCL in 22 wells at concentrations ranging from 
7.09 IJg/L to 1,620 j.Jg/L. 

• A concentration of t-1,2-DCE was detected in one well at 135 IJQ/L. 
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• PCE was detected above the MCL in two wells at concentrations of 7.21 IJg/L and 
16.8 IJg/L, respectively. 

• 1 ,2-DCA was detected above its MCL in three wells at concentrations ranging from 
6.21 IJg/L to 16.3 IJg/L. 

• 1,1 ,2-TCA was detected above the MCL in one well at a concentration of 14.3 IJg/L. 

VOCs were detected above the RSLs in 22 of the 55 wells. The CVOCs detected at 
concentrations above the RSLs include 1,1-dichloroethane (1 ,1-DCA), chloroform, and 
naphthalene. 1,1-DCA was detected above the RSL in 22 wells ranging from 6.34 IJg/L to 
351 IJg/L. Chloroform was reported above the RSL in six wells at estimated ("J" flagged) 
concentrations between the laboratory RDL and Method Detection Limit (MDL) ranging from 
0.454J !Jg/L to 13.3J IJg/L. An estimated concentration of naphthalene above the RSL was 
reported in one well at 2.67 J IJg/L. 

A summary of the groundwater laboratory analytical results for the MWs and former water 
supply wells is presented on Table 3 and for the TWs and SWs on Table 4. Historical 
groundwater sampling analytical results are provided in Appendix F. A total CVOC 
isoconcentration contour map for shallow groundwater is shown on Figure 5 and a TCE 
isoconcentration contour map for shallow groundwater is shown on Figure 6. The 
laboratory Report of Analysis and chain-of-custody records are included in Appendix G. 

3.3 INVESTIGATIVE DERIVED WASTE 

Investigative derived waste (lOW) consisted of well purging water and decontamination 
water from the March 2016 annual sampling event. The lOW was containerized in a 55-
gallon drum and stored inside the building in the waste storage room. The drum was 
labelled with the contents and date of generation, sealed, and staged on site in a secured 
area. 

On May 31, 2016, Heritage Transport, LLC (Heritage) arrived at the site to pick up the lOW. 
The drum of water was transported by Heritage to their facility located in Indianapolis, 
Indiana. A copy of the final signed uniform hazardous waste manifest is provided in 
Appendix H. 
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This section summarizes the results of the remedial activities to date in terms of field 
groundwater quality results and laboratory analytical results. 

Graphing (trend) analyses were performed for three CVOCs: TCE, cis-1,2- DCE, and VC. 
In the trend analyses, current results are summarized in Table 5 and compared to the 
baseline (pre-remediation) concentrations from June 2012, on a well-by-well basis. 
Analytical summary tables and trend graphs of selected parameters and results in selected 
wells over time are provided in Appendix F. The remediation performance results are 
discussed below, for each of the four treatment areas 

Continued monitoring has indicated that general fluctuations in concentrations occur 
between sampling events. Therefore, making long term conclusions about remediation 
effectiveness based on an individual sampling event typically not practical. Therefore, the 
discussion below focuses on overall long-term trends in each injection area rather than 
results on a per-well or per-constituent basis. Any significant new or anomalous findings 
are also discussed in the sections below. 

4.1 SOURCE AREA (BOS 100®) 

BOS 1 00® was used to treat the primary source area, where baseline groundwater 
concentrations of total CVOCs, prior to any injections, were generally greater than 50 
milligrams per liter (mg/L). 

Areas where groundwater CVOC concentrations continued to persist at elevated 
concentrations (>3 mg/L TCE) after the first injections (in late 2012) included TW-6, MW-
11A and TW-13. Additional BOS 100® injections in 2013-2014 were performed in those 
areas and in the additional source area identified in 2012, the former waste water treatment 
room (WWTR). 

Hot spots with total CVOCs greater than 1 0 mg/L within the BOS-1 00® treatment area 
continue to persist at SW-2 (TCE 56.2 mg/L). A second hot spot noted in previous 
monitoring reports (TW-6) continues to decline in concentrations (TCE 8.28 mg/L in 
September 2015, 1.02 mg/L in November 2015 and 0.628 in March 2016). In addition, MW-
11A and TW-12 had TCE concentrations greater than 1 mg/L. Apart from these areas, the 
remaining BOS-1 00® injection area continues to have TCE concentrations below 1 mg/L 
with no notable large fluctuations in concentrations. 

Results continue to show that BOS 1 00® has been very effective in reducing CVOC 
concentrations in the source area overall, by one to three orders of magnitude. Hot spots 
indicate a potential influx of untreated CVOCs into the area from a previously unidentified 
source (specifically in the SW-2 area), migration of the plume, or upwelling from untreated 
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areas present in deeper, less weathered bedrock that cou ld not be penetrated by the 
injections. 

4.2 SECONDARY SOURCE AREA (BIOSTIMULA TION) RESULTS 

Biostimulation injections with 3-0 Microemulsion® (30Me®) were applied in the secondary 
source areas, where baseline groundwater total CVOC concentrations prior to any 
injections were between 10 mg/L and 50 mg/L. After the initial 3D Me® injections, TCE 
concentrations in the key secondary source area wells (MW-5, MW-8, MW-17 and MW-22) 
declined significantly, by at least one and in some cases two orders of magnitude. As 
anticipated, c-1,2-DCE, 1,1-DCE and VC concentrations increased sometimes by as much 
as an order of magnitude over the same time period. After the second injection, TCE was 
not detected in MW-8, MW-17 or MW-22 in May 2014; however, TCE concentrations 
increased by an order of magnitude in MW-5. 

Since May 2014, overall TCE concentrations have remained reduced by 97 to 99% 
compared to baseline (June 2012) levels in most wells. Based on the March 2016 results, 
TCE concentrations are still more than an order of magnitude below original levels in MW-
5 (1.41 mg/L versus baseline of 30 mg/L), three orders of magnitude below original levels 
in MW-17 (0.00781 mg/L versus basel ine of 9.5 mg/L, a decrease of an order of magnitude 
since 2015), and four orders of magnitude below original levels in MW-22 (0.000795 mg/L 
versus baseline of 9.8 mg/L, a decrease of an order of magnitude since 2015). TCE was 
not detected in MW-8 (at a reporting limit of 0.000500 mg/L). Therefore, overall TCE 
concentrations continue to reduce based on the primary biostimulation monitoring areas. 

With respect to the degradation compound c-1 ,2-DCE, MW-5, MW-8,MW-17 and MW-22 
have seen decreased levels compared to baseline, at an average of77.8% reduction (2016 
sampling event). VC levels continue to fluctuate individually in wells; however, VC 
continues to remain elevated above baseline conditions, primarily in MW-5. 

4.3 PLUME AREA (BIOSTIMULATION) RESULTS 

Biostimulation injections with 30Me® were also applied in the less concentrated plume 
areas across the site, outside of and around the secondary source areas, where baseline 
total CVOC concentrations in groundwater initially were below 10 mg/L. 

After the original injection, TCE concentrations in the wells included in the post-injection 
monitoring for the plume biostimulation area decreased by at least an order of magnitude 
in all wells without significant rebound in any well at the 90-day post-injection monitoring 
event. After the second event, TCE concentrations remained at least an order of magnitude 
below the baseline conditions except in MW-21. 

TCE concentrations in MW-21 have continued to exhibit significant fluctuations. They 
returned to baseline conditions (0.15 mg/L) in June 2012 and in May 2014, then starting 
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in August 2014, they began to drop by several orders of magnitude. However, in March 
2016, TCE concentrations increased several orders of magnitude in MW-21 (0.226 mg/L in 
March 2016 versus a concentration of 0.000794 mg/L in November 2015). Fluctuations in 
TCE concentrations observed in MW-21 may be related to inflow from the area of untreated 
groundwater located under the residential properties to the southeast (upgradient) of this 
well. 

Of the eight wells considered to be key plume area monitoring wells , only·MW-21 contains 
TCE above its MCL of 0.005 mg/L. In November 2015, none of the wells contain c-1 ,2-DCE 
above its MCL of 0.07 mg/L (see Table 6); however, in March 2016, MW-7 and MW-13 
contained c-1 ,2-DCE above the MCL (0.229 mg/L and 0.121 mg/L respectively). MW-7, 
MW-21 and MW-23 continue to contain VC above the MCL. Although the overall extent of 
the plume as well as the concentrations have been reduced significantly, on-going 
fluctuation of TCE, c-1 ,2-DCE and VC is likely to continue on the fringes of the plume. 
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5.0 FINDINGS AND RECOMMENDATIONS 

5.1 FINDINGS 

Remedial treatments implemented to date continue to be effective in terms of long-term 
reduction in concentrations of CVOCs at the site. While a hot spot persists in the source 
area in the vicinity of SW-2, in general, concentrations are not rebounding in the treatment 
areas. Conditions in areas not treated to date (specifically, the residential properties east
southeast of the former RBTC property) appear to be stable. 

As outlined in the 2015 semi-annual report submitted on July 13, 2016, since 2012, 
significcmt progress has been made in reducing source area concentrations and decreasing 
overall risk associated with the groundwater plume. These gains were summarized in detail 
in the semi-annual report; they included source removal (cleanout of the former degreaser 
pit and former wastewater pits), and source reduction, especially in the BOS-100® 
treatment area. 

Based on a site visit conducted in October 2016, building use has not changed since 
submittal of the last monitoring report. The building is currently being used for storage of 
goods by the building owner. A portion of the building is also subleased to a tenant for 
storage. Personnel are onsite intermittently and for short durations to move goods in and 
out of the building. Regarding offsite residential properties, based on visual observations 
made from the property line, there do not appear to be any significant changes to occupancy 
or use of offsite residential properties. The Kiper property is no longer used for residential 
purposes. 

5.2 RECOMMENDATIONS 

Given the current relatively stable groundwater conditions at the site, as described above, 
along with the previously documented source reduction , annual groundwater monitoring is 
recommended in 2017. 
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Our report presents a summary of information known to Amec Foster Wheeler concerning 
the project site which Amec Foster Wheeler considered pertinent to the scope of work and 
stated project objective. Amec Foster Wheeler has assembled data produced by itself and 
others and used that information to make analyses of site conditions. Amec Foster Wheeler 
has performed this investigation with the care and skill ordinarily used by members of the 
environmental consulting profession practicing under similar conditions. The activities and 
evaluative approaches used in this assessment are consistent with those normally 
employed in environmental assessments and waste-management projects of this type. Our 
evaluation of site conditions is based on our understanding of the site and project 
information and the data obtained in our assessment. The general subsurface conditions 
utilized in our evaluation have been based on interpolation of subsurface data between the 
sampling locations. The conclusions presented herein are those that are deemed pertinent 
by Amec Foster Wheeler based upon the assumed accuracy of the available information. 
No other warranty, expressed or implied, is made as to the professional advice included in 
this report. The information presented in this report is not intended for any use other than 
the stated objectives of the project. 
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MW-1 
MW-2 

MW-2M 
MW-3 
MW-4 
MW-5 

MW-5M 
MW-6 
MW-7 
MW-8 

MW-8M 
MW-9 

MW-10 
MW-1 1A 
MW-118 
MW-12A 
MW-128 
MW-13 

MW-13M 
MW-14 
MW-15 
MW-16 
MW-17 
MW-1 8 
MW-19 
MW-20 
MW-21 
MW-22 
MW-23 
MW-24 
MW-25 
MW-26 
MW-27 
MW-28 
MW-29 
MW-30 
MW-31 
MW-32 
SW-1 
SW-2 
SW-3 
SW-4 
TW-5 
TW-6 
TW-9 

TW-10 
TW-11 
TW-12 
TW-13 
TW-14 
TW-18 
TW-19 
PW-1 
PW-2 
KIPER 

Notes: 
ft =feet 

03/07/1 6 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/16 
03/07/1 6 
03/07/16 
03/07/16 
03/07/1 6 
03/07/16 
03/07/16 
03/07/16 

8MP =below Measuring Point 
msl = mean sea level. 

723.51 2.36 
710.98 1.99 
710.93 6.01 
710.02 1.05 
709.10 4.46 
706.78 3.40 
706.40 6.21 
703.66 2.70 
702.54 1.52 
708.68 4.85 
708.87 9.00 
710.93 5.83 
710.95 0.89 
710.97 2.43 
711.01 2.80 
710.96 3.33 
710.85 3.54 
705 18 2.69 
705.93 5.81 
706.05 2.85 
702.66 1.41 
706.74 2.54 
709.96 2.78 
711.13 2.00 
710.16 0.00 
711.30 1.68 
708.88 9.64 
710.14 5.38 
707.30 2.43 
705.65 0.73 
710.93 2.00 
710.87 2.73 
710.85 4.83 
708.83 4.95 
711.89 3.37 
710.12 2.77 
717.71 9.24 
706.11 2.88 
711.0 2.96 
710.9 2.55 
711.0 2.42 
710.8 2.38 
711.0 1.78 
711.0 2.22 
710.9 2.09 
710.9 2.53 
711.0 2.76 
711.1 3.47 
710.9 4.37 
711.0 4.77 
711 .0 2.35 
711.0 2.35 

725.58 15.24 
712.36 46.33 

713 5.24 

Elevations expressed in feet above North American Vertical Datum 1988. 

721.15 
708.99 
704.92 
708.97 
704.64 
703.38 
700.19 
700.96 
701.02 
703.83 
699.87 
705.10 
710.06 
708.54 
708.21 
707.63 
707.31 
702.49 
700.12 
703.20 
701.25 
704.20 
707.18 
709.13 
710.16 
709.62 
699.24 
704.76 
704.87 
704.92 
708.93 
708.14 
706.02 
703.88 
708.52 
707.35 
708.47 
703.23 
708.04 
708.35 
708.58 
708.42 
709.22 
708.78 
708.81 
708.37 
708.24 
707.63 
706.53 
706.23 
708.65 
708.65 
710.34 
666.03 
707.76 

Elevations in red have been remeasured and changed since a February 18, 2014 survey 



Well No. 
MW-1 
MW-2 
MW-2M 
MW-3 
MW-4 
MW-5 
MW-5M 
MW-6 
MW-7 
MW.S 
MW.SM 
MW-9 
MW-10 
MW-11A 
MW-11B 
MW-12A 
MW-12B 
MW-13 
MW-13M 
MW-14 
MW-15 
MW-16 
MW-17 
MW-19 
MW-20 
MW-21 
MW-22 
MW-23 
MW-24 
MW-25 
MW-26 
MW-27 
MW-28 
MW-29 
MW-30 
MW-31 
MW-32 
TW-5 
TW-6 
TW·9 
TW-10 
TW·11 
TW-12 
TW-13 
TW-14 
TW-18 
TW-19 
SW-1 
SW-2 
SW-3 
SW-4 

Notes: 
('C) 
(uS/em) 
(mg/L) 
(S.U.) 
(mV) 
(NTU) 

TABLE 2 

Summary of Groundwater Field Parameter Data (March 2016) 
Robert Bosch Tool Corporation Former Leitchfield Division 

Leitchfield, Kentucky 
Amec Foster Wheeler Project6251161024.01.02 

Temp. 
Date t•c) 

318/2016 t2.48 
31812016 t4.10 
31812016 16.97 
318/2016 12.59 
318/2016 13.33 
318/2016 14.54 
3/8/2016 15.29 
318/2016 13.08 
318/2016 14.14 
3.1712016 16.30 
3.1712016 17.60 
319/2016 16.13 
3/9/2016 12.51 
3/9/2016 15.32 
31912016 13.96 
31912016 15.48 
31912016 14.31 
317/2016 12.82 
3f7/2016 17.47 
3f7/2016 12.49 
3/8/2016 12.61 
318/2016 12.67 
318/2016 13.65 
31912016 11.55 
31912016 11.49 
3f7/2016 14.05 
318/2016 12.58 
3/7/2016 14.91 
31712016 13.65 
31912016 14.35 
3/9f2016 14.45 
31912016 14.27 
318/2016 13.95 
318/2016 11.64 
318/2016 12.07 
318/2016 18.35 
31712016 13.61 
31912016 15.02 
318/2016 14.57 
318/2016 15.37 
319/2016 15.65 
3/912016 15.34 
31912016 15.59 
318/2016 15.02 
318/2016 14.95 
318/2016 12.51 
:Y812016 11.97 
:Y812016 15.29 
318/2016 15.08 
:Y8/2016 13.66 
:Y812016 12.92 

Degrees Celsius 
MICl'oSiemens per Cenltmeter 
Milligrams per liter 
Standard Units 
Millivolts 
Nephelometr.c Tutbidity Unots 

sc pH DO 
(uSicmJ IS.UJ (mo/LJ 

244 6.11 0.75 
790 7.07 0.29 
894 7.30 0.18 
714 6.23 0.32 
820 6.41 0.37 

2.068 6.53 0.35 
684 8.17 3.22 
288 7.03 1.64 

1.341 7.11 0.63 
1.364 6.04 0.82 
737 7.32 0.33 

1.293 6.76 0.57 
1.406 6.53 1.73 
6.545 7.05 0.44 
7.378 6.98 1.72 
5.548 6.75 0.33 
5.068 6.57 0.59 
588 6.55 0.42 
124 9.02 0.54 
425 6.03 0.31 
457 7.04 0.70 
449 7.15 0.25 
1.33 1 5.95 0.50 
719 7.06 1.30 
445 7.33 0.77 

1 150 6.79 0.93 
1.209 6.53 1.45 
921 6.91 0.94 
884 6.86 3.13 

9.954 7.20 0.38 
10.697 6.81 0.51 
1.395 5.75 0.65 
610 6.75 0.50 

1.493 6.09 5.19 
999 7.22 5.09 
514 7.10 6.44 
164 8.24 0.36 

1 743 6.91 0.66 
12.860 7.07 0.56 
6.308 7.31 0.40 
9.548 7.07 0.57 
10.8?1 7.33 0.35 
5.894 6.81 0.33 
3.135 7.43 2.67 
2.585 7.20 1.47 
7.596 6.60 1.33 
4.379 6.26 1.55 
5.668 6.75 2.06 
1.305 7.10 3.25 

21.168 6.90 1.48 
1.023 7.58 1.83 

ORP 
lmVJ 
153.4 
28.4 
-89.7 
-46.4 
-69.1 
-52.9 
-9.7 
.(J.7 

-104.9 
-72.3 
-29.4 
-27. 1 
-58.1 
70.1 
98.8 
85.8 
87.1 
-77.0 
27.7 
7.5 
-3. 1 
8.t 

-30.2 
68.8 
32.9 
-98.0 
-26.2 
-52.9 
197.4 
19.8 
85.7 
46.6 
-21 .6 
155.7 
21.4 
51.4 
-13.2 
18.4 

103.9 
76.7 

105.0 
66.6 
76.0 
79.8 
89.2 
104.1 
132.0 
72.6 
49.9 
139.0 
75.7 

Turbidity 
INTUJ 
9.09 
4.27 
3.30 
63.3 
17.2 
24.2 
4.16 
6.40 
3.32 
36.5 
3.44 
2.75 
36.9 
6.88 
3.56 
11.8 
5.16 
13.3 
26.4 
17.5 
9.36 
4.49 
29.6 
13.6 
2.28 
64.0 
30.1 
1.88 
1.06 
3.04 
22.2 
2.82 
1.59 
1.31 
2.58 
37.3 
12.3 
6.55 
16.4 
42.6 
9.96 
1.30 
61.8 
48.0 
49.8 
114 
7.86 
1.31 
274 
131 

-

Prepared By/Date: SGW 03111116 
Checked By/Date: JAM 03114/16 



KDWM 
Jnits MCL 
IJg/L 
IJg/L 5 
IJg/L 
IJg/L 
IJg/L 
IJg/L 
IJg/L 
IJg/L 5 
IJg/L 7 
IJQ/L 70 
IJg/L 100 
IJg/L 700 
IJg/L 
IJg/L 5 
!Jgll 
!Jgll 
IJg/L 
IJg/L 5 
IJg/L 1000 
IJQ/L 200 
IJg/L 5 
IJg/L 5 
IJg/L 
IJg/L 
IJg/L 
IJg/L 2 
IJQ/L 10000 

Vaste Management 
d 

USEPA 
RSL 

14000 

7.5 
21000 
0.22 
190 
2.7 

5600 

1200 
0.17 

55000 

10 
15 

120 

1tal Protection Agency 
Level (Tap Water), May 2016 

MW-1 
03/08/16 

<50 
< 1.0 
< 5.0 
< 5.0 
< 5.0 
< 2.5 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 

< 10.0 
< 5.0 

< 10.0 
< 5.0 
< 1.0 
< 1.0 
< 5.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 3.0 

1e the laboratory Reporting Limit (RL) 

MW-2 
03/08/16 

<50 
< 1.0 
< 5.0 

0.553J 
< 5.0 
< 2.5 
252 
6.21 
1430 
173 
1.24 
< 1.0 

< 10.0 
< 5.0 
< 10.0 
< 5.0 
< 1.0 

0.484J 
< 5.0 
1.48 
< 1.0 
331 

< 1.0 
< 1.0 
< 1.0 
113 

< 3.0 

. -
Robert Bosch Tool Corporation Former Leitchfield Division 

Leitchfield, Kentucky 
Amec Foster Wheeler Project 6251161024.01.02 

MW-2M MW-3 MW-4 MW-5 MW-5M MW-6 

03/08/16 03/08/16 03/08/16 03/08/16 03/08/16 03/08/16 

<50 <50 <50 <50 <50 <50 

< 1.0 < 1.0 0.347J 0.533J < 1.0 < 1.0 

< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

2.63J 9.56 34.5 21.2 < 5.0 < 5.0 

< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

< 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 

351 64.9 0.6J 40.3 40.6 < 1.0 

11 .4 2.31 < 1.0 1.04 0.623J < 1.0 

1620 75.7 < 1.0 27 67.3 < 1.0 

494 216 2.1 2060 2810 < 1.0 

3.86 1.64 < 1.0 16.9 12 < 1.0 

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

< 10.0 < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 

< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

< 10.0 < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 

< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

1.14 < 1.0 < 1.0 < 1.0 4.93 < 1.0 

< 5.0 < 5.0 1.34J 1.15J < 5.0 < 5.0 

1.8 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

0.702J < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

1230 2.13 0.586J 1410 4190 < 1.0 

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

34.5 199 3.29 1140 34.9 < 1.0 

< 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0 

::oncentrations between the laboratory Method Detection Limit (MDL) and RL (i.e., "J" flagged) 
edance of MCL 
3edance of RSL 

MW-7 MW-8 MW-8M MW-9 MW-10 

03/08/16 03/07/16 03/07/16 03/09/16 03/09/16 

<50 <50 <50 <50 <50 

< 1.0 < 1.0 < 1.0 < 1.0 1.84 

< 5.0 < 5.0 < 5.0 1.28J < 5.0 

< 5.0 0.747J < 5.0 2.54J < 5.0 

< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

< 2.5 < 2.5 < 2.5 < 2.5 < 2.5 

1.72 < 1.0 < 1.0 0.453J < 1.0 

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

229 2.37 2.48 98 2.94 

1.34 0.713J < 1.0 2.77 < 1.0 

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

< 10.0 < 10.0 < 10.0 < 10.0 < 10.0 
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

< 10.0 < 10.0 < 10.0 < 10.0 < 10.0 

< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

< 5.0 2.79J < 5.0 < 5.0 < 5.0 

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

< 1.0 < 1.0 < 1.0 7.4 0.513J 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

70.2 1.41 < 1.0 414 0.413J 
< 3.0 < 3.0 < 3.0 < 3.0 < 3.0 



Jnits MCL 
IJg/L 
IJg/L 5 
IJg/L 
IJg/L 
IJg/L 
IJQ/L 
IJg/L 
IJg/L 5 
IJg/L 7 
IJg/L 70 
IJg/L 100 
IJg/L 700 
IJg/L 
IJQ/L 5 
IJQ/L 
IJQ/L 
IJg/L 
IJg/L 5 
IJg/L 1000 
IJg/L 200 
IJg/L 5 
IJg/L 5 
IJg/L 
IJg/L 
IJg/L 
IJg/L 2 
IJQ/L 10000 

llaste Management 
·I 

RSL 
14000 

7.5 
21000 
0.22 
190 
2.7 

5600 

1200 
0.17 

55000 

10 
15 

120 

1tal Protection Agency 
Level (Tap Water), May 2016 

MW-128 
03/09/16 

<50 
< 1.0 
3.12J 
< 5.0 

0.459J 
< 2.5 
8.5 

0.664J 
13.5 
855 
2.43 
< 1.0 
< 10.0 
1.17J 
< 10.0 
< 5.0 
< 1.0 
< 1.0 
< 5.0 
< 1.0 
< 1.0 
186 

< 1.0 
< 1.0 
< 1.0 
104 

< 3.0 

;e the laboratory Reporting Limit (RL) 

MW-13 
03/07/16 

<50 
< 1.0 
< 5.0 
< 5.0 
< 5.0 
< 2.5 

0.447J 
< 1.0 

0.452J 
< 1.0 
< 1.0 
< 1.0 
< 10.0 
< 5.0 
< 10.0 
< 5.0 
< 1.0 
< 1.0 
< 5.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
57.5 
< 3.0 

- --- -- • • - -· - -· ,..._.. -·•-• • • - • •••-• -"" '""'II IIQfY """' W I .:J I VI I 

Leitchfield, Kentucky 
Amec Foster Wheeler Project 6251161024.01.02 

MW-13M MW-14 MW-15 MW-16 MW-17 MW-18 
03/07/16 03/07/16 03/08/16 03/08/16 03/08/16 03/08/16 

<50 <50 <50 <50 33.8J 15.7J 
< 1.0 < 1.0 < 1.0 < 1.0 3.9 < 1.0 
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 
< 5.0 < 5.0 < 5.0 < 5.0 53.2 0.608J 
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 
< 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 
< 1.0 < 1.0 < 1.0 0.867J 9.52 < 1.0 
< 1.0 < 1.0 < 1.0 < 1.0 1.52 < 1.0 
< 1.0 < 1.0 < 1.0 < 1.0 7.09 < 1.0 
12.4 12.3 0.992J 3.39 2610 0.407J 
< 1.0 < 1.0 < 1.0 < 1.0 32.4 < 1.0 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

< 10.0 < 10.0 < 10.0 < 10.0 21.3 < 10.0 
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

< 10.0 < 10.0 < 10.0 < 10.0 3.2J < 10.0 
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
< 1.0 < 1.0 < 1.0 < 1.0 0.59J < 1.0 
< 5.0 < 5.0 < 5.0 < 5.0 16.7 5.88 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
20.1 < 1.0 0.818J < 1.0 7.81 < 1.0 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
< 1.0 1.28 < 1.0 < 1.0 766 < 1.0 
< 3.0 < 3.0 < 3.0 < 3.0 3.37 0.640J 

:;oncentrations between the laboratory Method Detection Limit (MDL) and RL (i.e., "J" nagged) 
edance of MCL 
~edance of RSL 

MW-19 MW-20 MW-21 MW-22 MW-23 
03/09/16 03/08/16 03/07/16 03/08/16 03/07/1€ 

<50 <50 <50 <50 <50 
< 1.0 0.785J 0.406J < 1.0 < 1.0 
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 
< 5.0 < 5.0 < 5.0 9.8 < 5.0 
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 
< 2.5 < 2.5 < 2.5 < 2.5 < 2.5 
< 1.0 74.8 0.835J 1.03 1.19 
< 1.0 2.65 < 1.0 < 1.0 < 1.0 
< 1.0 269 8.79 < 1.0 < 1.0 

0.330J 7.65 25.2 17.3 17.7 
< 1.0 < 1.0 0.868J < 1.0 < 1.0 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

< 10.0 .< 10.0 < 10.0 5.06J < 10.0 
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

< 10.0 < 10.0 < 10.0 < 10.0 < 10.0 
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
< 1.0 0.403J 0.826J < 1.0 < 1.0 
< 5.0 < 5.0 3.89J 22.4 < 5.0 
< 1.0 2.36 < 1.0 < 1.0 < 1.0 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
< 1.0 2.07 226 0.795J < 1.0 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
< 1.0 < 1.0 26 7.24 165 
< 3.0 < 3.0 < 3.0 < 3.0 < 3.0 



- -
Robert Bosch Tool Corporation Former Leitchfield Division 

Leitchfield, Kentucky 
Amec Foster Wheeler Project 62511 61024.01.02 

Constituent Units MCL 

Acetone J.lg/L 
Benzene J.lg/L 5 
Bromomethane J.lg/L 
Chloroethane J.lg/L 
Chloroform J.lg/L 
Chloromethane J.lg/L 
1, 1-Dichloroethane J.lg/L 
1 ,2-Dichloroethane J.lg/L 5 
1, 1-Dichloroethene IJg/L 7 
cis-1 ,2-Dichloroethene J.lg/L 70 
trans-1 ,2-Dichloroethene J.lg/L 100 
Ethyl benzene J.lg/L 700 
2-Butanone (MEK) J.Jg/L 
Methylene chloride J.lg/L 5 
4-Methyl-2-pentanone (MIBK) J.lg/L 
Naphthalene J.Jg/L 
1,1 ,2-Trichlorotri fluoroethane J.lg/L 
Tetrachloroethene J.lg/L 5 
Toluene J.lg/L 1000 
1,1 , 1-T richloethane J.lQ/L 200 
1,1 ,2-Trichloroethane J.lg/L 5 
T richloroethene J.lg/L 5 
1 ,2,4-Trimethylbenzene J.Jg/L 
1,2,3-Trimethylbenzene J.lg/L ---
1 ,3,5-Trimethylbenzene J.lQ/L 
Vinyl chloride J.lg/L 2 
Xylenes, Total IJQ/L 10000 

Notes: 
J.lg/L = micrograms per liter 
KDWM = Kentucky Department of Waste Management 
MCL = Maximum Contaminant Level 

RSL 
14000 

7.5 
21000 
0.22 
190 
2.7 

5600 

1200 
0.17 

55000 

10 
15 

120 

USEPA = United States Environmental Protection Agency 
RSL = USEPA Regional Screening Level (Tap Water), May 2016 

MW-27 
03/09/16 

<50 
< 1.0 
< 5.0 
3.11J 
< 5.0 
< 2.5 
40.9 
< 1.0 
6.57 
297 

0.948J 
< 1.0 
< 10.0 
< 5.0 
< 10.0 
< 5.0 
< 1.0 
< 1.0 
< 5.0 
< 1.0 
< 1.0 
109 

< 1.0 
< 1.0 
< 1.0 
143 

< 3.0 

Bold values indicate detections above the laboratory Reporting Limit (RL) 

MW-28 MW-29 MW-30 

03/08/16 03/08/16 03/08/16 
<50 <50 <50 
< 1.0 < 1.0 < 1.0 
< 5.0 < 5.0 < 5.0 
< 5.0 < 5.0 < 5.0 
< 5.0 < 5.0 < 5.0 
< 2.5 < 2.5 < 2.5 

0.470J < 1.0 6.34 
< 1.0 < 1.0 < 1.0 
< 1.0 < 1.0 20.4 
21.2 < 1.0 220 
< 1.0 < 1.0 1.78 
< 1.0 < 1.0 < 1.0 
< 10.0 < 10.0 < 10.0 
< 5.0 < 5.0 < 5.0 
< 10.0 < 10.0 < 10.0 
< 5.0 < 5.0 < 5.0 
< 1.0 < 1.0 < 1.0 
< 1.0 < 1.0 2.91 
< 5.0 < 5.0 < 5.0 
< 1.0 < 1.0 < 1.0 
< 1.0 < 1.0 < 1.0 

0.459J < 1.0 1430 
< 1.0 < 1.0 < 1.0 
< 1.0 < 1.0 < 1.0 
< 1.0 < 1.0 < 1.0 
5.91 < 1.0 0.578J 
< 3.0 < 3.0 < 3.0 

MW-31 
03/08/16 

11.5J 
< 1.0 
< 5.0 
< 5.0 
< 5.0 
< 2.5 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 10.0 
< 5.0 
< 10.0 
< 5.0 
< 1.0 
< 1.0 
< 5.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 3.0 

MW-32 
03/07/16 

<50 
< 1.0 
< 5.0 
< 5.0 
< 5.0 
< 2.5 
< 1.0 
< 1.0 
< 1.0 
63.6 

0.421J 
< 1.0 
< 10.0 
< 5.0 
< 10.0 
< 5.0 
< 1.0 
< 1.0 
< 5.0 
< 1.0 
< 1.0 
3.14 
< 1.0 
< 1.0 
< 1.0 
6.53 
< 3.0 

Italicized values indicate estimated concentrations between the laboratory Method Detection Limit (MDL) and RL (i.e., "J" flagged) 

Yellow shaded values indicate exceedance of MCL 
Orange shaded values indicate exceedance of RSL 

PW-1 PW-2 KIPER 

03/22/16 03/22/16 03/22/16 
<50 <50 <50 
< 1.0 < 1.0 < 1.0 
< 5.0 < 5.0 < 5.0 
1.03J 0.959J < 5.0 
< 5.0 < 5.0 < 5.0 
< 2.5 < 2.5 < 2.5 
21.4 21 1 50 
< 1.0 3.41 0.974J 
17.5 883 198 

-
2.15 637 533 
< 1.0 2.55 7.54 

0.670J < 1.0 < 1.0 
< 10.0 < 10.0 < 10.0 
< 5.0 < 5.0 < 5.0 
< 10.0 < 10.0 < 10.0 
2.67J < 5.0 < 5.0 
< 1.0 < 1.0 0.419J 
< 1.0 1.31 9.5 
< 5.0 < 5.0 < 5.0 

0.958J 1.73 0.424J 
< 1.0 < 1.0 < 1.0 
< 1.0 903 6670 
1.92 < 1.0 0.525J 

0.748J < 1.0 < 1.0 
0.495J < 1.0 < 1.0 

9.06 29.6 10.3 
< 3.0 < 3.0 1.34J 



KDWM 
Units MCL 
IJg/L 5 
IJg/L 
IJg/L 
IJg/L 
IJg/L 
IJg/L 5 
IJg/L 7 
IJg/L 70 

! IJg/L 100 
IJg/L 5 
IJg/L 5 
IJg/L 5 
IJg/L 5 
IJg/L 2 

ter 
3rtment of Waste Management 
ninant Level 

USEPA 
RSL 

7.5 
0.22 
190 
2.7 

Environmental Protection Agency 
Screening Level (Tap Water), May 2016 

TW-5 
03/09/16 

< 1.0 
< 5.0 
< 5.0 
< 2.5 
31 .7 

0.927J 
64 

157 
2.25 
< 5.0 
< 1.0 
< 1.0 
227 
43.1 

ections above the laboratory Reporting Limit (Rl) 

• ·--- · • _ _ _._, • • --• --• ,., _, '-' ••-• 1 t ...,, tt t V t - G I L VI I I I G I U U I YIO t UI I 

Leitchfield, Kentucky 
Amec Foster Wheeler Project 62511 61024.01 .02 

TW-6 TW-9 TW-10 TW-11 TW-12 TW-1 3 
03/08/16 03/08/16 03/09/16 03/09/16 03/09/16 03/08/16 

<50 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
< 250 < 5.0 3.36J 4.81J 6.43 < 5.0 
< 250 < 5.0 < 5.0 < 5.0 0.750J < 5.0 
< 125 < 2.5 0.832J < 2.5 1.56J < 2.5 
<50 < 1.0 1.38 < 1.0 36 8.75 
<50 < 1.0 < 1.0 < 1.0 1.07 < 1.0 
<50 0.456J 3.13 < 1.0 129 20.4 
153 159 67.4 1.34 906 419 
<50 0.852J < 1.0 < 1.0 7.54 1.77 

< 250 1.18J < 5.0 < 5.0 1.84J 1.86J 
<50 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
<50 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
628 233 99.6 2.18 1820 838 
<50 3.49 10.9 0.866J 38.8 69.7 

! estimated concentrations between the laboratory Method Detection Limit (MDL) and RL (i.e., "J" nagged) 
dicate exceedance or MCL 
1dicate exceedance of RSL 

TW-14 TW-18 TW-19 SW-1 SW-2 
03/08/16 03/08/16 03/08/16 03/08/16 03/08/1€ 

< 1.0 0.730J 1.05 < 1.0 < 10.0 
< 5.0 < 5.0 < 5.0 < 5.0 <50 
< 5.0 0.960J < 5.0 < 5.0 13.3J 
< 2.5 < 2.5 < 2.5 < 2.5 < 25 
12.6 2.03 6.65 7.22 9.3J 
< 1.0 < 1.0 < 1.0 < 1.0 16.3 
2.36 7.81 8.19 18.9 68.1 
140 2680 570 306 31100 

0.46BJ 66.1 7.52 1.57 135 
< 5.0 < 5.0 1.51J < 5.0 <50 
< 1.0 7.21 2.42 < 1.0 16.8 
< 1.0 0.536J < 1.0 < 1.0 14.3 -
103 3280 533 597 56200 
130 54.3 11 .6 31 .8 1640 
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July 24, 2012 

Mr. Christopher Jung, P.G. 
Superfund Branch 
Division of Waste Management 
200 Fair Oaks Lane 
Frankfort, Kentucky 40601 

a me~ 

RCUD AUG 14 2012 

Subject: Interim Status Report of Investigation - Offsite Properties 
Robert Bosch Tool Corporation 
Leitchfield Division Building #1 
410 Embry Drive, Leitchfield, Grayson County, Kentucky 
Kentucky Agency Interest # 1579 
AMEC Project 6251-12-1002 

Dear Mr. Jung: 

On behalf of Robert Bosch Tool Corporation (RBTC), AMEC Environment & Infrastructure, 
Inc. (AMEC) is pleased to submit this status report of our investigations at the RBTC 
Leitchfield Division Building #1, located at 410 Embry Drive in Leitchfield, Grayson 
County, Kentucky (AI # 1579). The purpose of the services described in this report was to 
further assess recognized environmental conditions previously identified at the site and on 
neighboring properties to the east. 

The services documented in this report followed the recommendations in AMEC's Interim 
Status Report of Correcuve Action and Remedial Action Investigation, Robert Bosch Tool 
Corporation, Leitchfield Division Building #1 , Leitchfield, Kentucky dated April 23, 2012, 
approved by April Webb on Apri l 26, 2012. 

We appreciate your assistance in moving through the corrective action process at this 
site. 

Sincerely, 
AMEC Environment & Infrastructure, Inc. 

~--I.~~. 
Alison L. Dunn, P.G. 
Project Manager 
859-566-3729 
a /ison.dunn@amec.com 

cc: John Young , Robert Bosch, LLC 

i. I "1Yl_.~ 
~Donaldson, P.G. 
Senior Geologist 
859-566-3730 
sarah.donaldson@amec.com 

David Luepke. Robert Bosch Tool Corporation 

Correspondence: 
AMEC Environment & Infrastructure. Inc. 
2456 Fortune Drive. Suite 100 
Lexington. Kentucky 40500-4241 
Tel +1 (859) 255-3308 
Fax +1 (859) 254-2327 
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1.0 INTRODUCTION 

July 24, 2012 
RBTC L08#1 -Leitchfield. Kentucky 

AMEC Environment & Infrastructure, Inc. (AMEC) was retained by Robert Bosch Tool 

Corporation (RBTC, formerly Vermont American Corporation), a Division of Robert Bosch. 

LLC, to perform additional investigation services at the RBTC Leitchfield Division -

Building #1 (RBTC LDB#1 ), located at 410 Embry Drive in Leitchfield, Kentucky (Agency 

Interest# 1579). Environmental Site Assessment (ESA) and investigations activities have 

been conducted at the site since late 2003. 

The investigation services described herein were performed in accordance with the 

recommendations for additional work in AMEC's Interim Status Report of Corrective 

Action and Remedial Action Investigation, Robert Bosch Tool Corporation, Leitchfield 

Division Building #1, Leitchfield, Kentucky dated April 23, 2012, which was approved by 

Ms. April Webb of the Kentucky Department for Environmental Protection, Division of 

Waste Management (KDWM) in a letter dated April 26, 2012. 

This report is intended as a Status Report. to summarize the findings from the most recent 

phases of investigation that focused on the neighboring properties east of the former 

RBTC LDB#1 site. AMEC completed the following tasks which are summarized in this 

report: 

• Submitted additional offsite access requests to two neighboring property owners: 
the Cirillo Family and the Milliner Family. 

• Installed seven soil gas sampling points around the Barton residence, SG-1 
through SG-7 and four soil gas sampling points around the Hack residence, SG-8 
through SG-11. 

• Performed two rounds of air sampling from the crawlspace of the Barton 
residence . 

• Performed indoor air sampling inside the RBTC former manufacturing building. 

• Collected a groundwater sample from the former water supply well on Mr. Hack's 
property. 

• Installed 10 additional soil borings/temporary wells (GP-116 through GP-125) on 
the Hack and Kiper properties. 

1-1 
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July 24, 2012 
RBTC LDB#1 - Leitchfield, Kentucky 

2.0 OFFSITE PROPERTY ACCESS STATUS 

As summarized in the April 2012 Interim Status Report of Corrective Action and Remedial 

Action Investigation, in order to continue to delineate the extent of impacts of soil and 

groundwater associated with the RBTC LDB#1 site, access to offsite properties was 

necessary. Access was previously requested from five offsite property owners, including 

Leggett & Platt. owner of the manufacturing facility to the north across Embry Drive, and 

four owners of residential properties to the east (referred to as the Ciri llo , Barton, Kiper 

and Hack properties). Access was granted to RBTC by the Barton, Kiper and Hack 

property owners. Both the Cirillos and representatives of Leggett & Platt verbally denied 

access to AMEC (on behalf of RBTC) for investigation purposes in early 2012; however, 

no formal written denial of access has been received by AMEC or RBTC from either 

owner. 

A follow-up written request for access was submitted to the Cirillos on April 20, 2012 via 

certified mail. In addition, an initial request for access was submitted to another 

residential property owner (Milliner) on April 13, 2012. Documentation regarding proof of 

receipt of the certified letters is included in Appendix A. Alison Dunn with AMEC 

contacted Mr. Cirillo by telephone on May 20, 2012 to discuss access to the property. Mr. 

Cirillo verbally confirmed his earlier statement that they do not want to grant access but 

has not responded in writing . AMEC made several attempts to reach the Milliner family by 

phone, and to this date has not had formal communications with the Milliners regarding 

access. 

2-1 
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3.0 FIELD ACTIVITIES AND INVESTIGATION METHODS 

The following sections describe the field activities performed by AMEC and its 

subcontractors at the site from April through June 2012. Photographs of the field events 

are included in Appendix B. New soil boring logs are provided in Appendix C. Laboratory 

reports are provided in Appendix D. Figure 1 is a topographic map of the area and a 

general site layout with the location of sampling points is provided as Figure 2. 

3.1 SOIL GAS SAMPLING 

Based on the previous analytical results for the shallow zone groundwater on otfsite 

properties, AMEC recommended that a soil vapor assessment be conducted on the 

Barton property. The Barton property is the only residence within the currently defined 

plume area that is occupied and that had granted access to AMEC. In addition. based on 

results from sampling of the groundwater of the well on Mr. Hack's property (described 

later in section 3.3), AMEC attempted to perform a soil vapor assessment on the Hack 

property. 

3.1.1 Soil Gas Point Installation 

Seven soil gas monitoring points (SG-1 through SG-7) were installed around the exterior 

of the Barton Residence and four soil gas monitoring points (SG-8 through SG-11) were 

installed around the exterior of the Hack Residence as part of the Vapor Intrusion 

Investigation. SG-1 through SG-7 were installed on April 30, 2012, leak-tested on May 1, 

2012 and sampled on May 2, 2012. SG-8 through SG-11 were installed on May 24, 2012 

and leak-tested on May 25. 2012. However, the soil around the sampling points on the 

Hack property was determined to be too wet (saturated) to collect soil gas samples on 

May 25, 2012 (SG-10) and May 29. 2012 (remaining locations). 

The soil gas points were installed by hand auger methods. on the sides of each residential 

structure. A detailed map depicting the location of the soil gas sample points is included 

as Figure 3. During installation of the points on the Hack property, the final location of the 

proposed points was modified due to difficulties encountered during hand augering: 
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obstructions such as concrete pads, gravel layers and tree roots were encountered in 

multiple attempted locations. 

The proposed completion depths of 3 feet below ground surface (bgs) were attempted at 

all locations. Because of the shallow groundwater in the area, after augering at each 

location, field personnel waited approximately one hour after augering to check for the 

presence of water in each boring location prior to constructing the point. SG-9 was 

augered to three feet but was backfilled to two feet due to the presence of water in the 

boring. The original hand auger boring SG-4 was installed south of SG-3; however, that 

boring filled with water and a second boring was conducted to the north of SG-3. During 

leak-testing, SG-10 was observed to contain water, and on May 29, 2012 the remaining 

soil gas points on Mr. Hack's property (SG-8, SG-9 and SG-11) were determined to 

contain water. The soil gas sampling point construction details are summarized in Table 

1. 

The soil gas points were constructed of ~-inch outside diameter (00) Teflon® tubing 

barb-fitted to Geoprobe® series AT86 stainless steel wire screen implants and capped (at 

the sampling end) with SwagelokTM fittings. The tubing extended to approximately 2 feet 

above ground surface. The 6-inch long stainless steel screen implants were ~-inch in 

diameter, with 0.006-inch pore openings. A sand pack of glass beads was placed around 

the screen implant to a level approximately 2-inches above the top of the screen. Above 

the glass bead interval, fine-grained bentonite was placed to approximately 4-inches 

below the ground surface and was hydrated to complete the annular seal. 

Tubing and soil gas point evacuation (after point installation) was completed with a field 

photoionization detector (PID). Once the SwagelokTM cap was removed, the tubing was 

evacuated with the PID air pump to remove stagnant air, and then field-screened for soil 

gas total organic vapor (TOV) content using the PID. The PID was equipped with a 10.6-

eV lamp with a detection limit of 0.1 parts per million by volume (ppmv), and calibrated 

daily with 100 ppmv isobutylene. The points were completed with a temporary polyvinyl 

chloride (PVC) lid installed flush with or close to the ground surface for protection. The 

Teflon® tubing (after evacuation) was capped with a SwagelokTM fitting and was coiled 

below ground surface inside the PVC protection lid. 
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Evaluation of sample point integrity was conducted in accordance with procedures 

described during the 2006 Midwestern States Risk Assessment Symposium (MWRAS) 

and in the Reference Handbook for Site-Specific Assessment of Subsurface Vapor 

Intrusion to Indoor Air (Reference Handbook for Site-Specific Assessment of Subsurface 

Vapor Intrusion to Indoor Air, Electric Power Research Institute, March 2005). Sample 

point integrity testing was conducted on May 1, 2012 (Barton) and May 25, 2012 (Hack); 

one day after installation and approximately 24-hours prior to the sampling event (Barton). 

Ideal conditions for vapor intrusion sampling are during falling barometric pressure 

conditions (with no precipitation) to take advantage of a potential upward soil gas pressure 

gradient, which would lead to measurement under conservative, worst-case conditions. 

Vapor intrusion sampling should not be conducted during or immediately after heavy 

rainfall events. The soil gas sampling event on the Barton property was conducted on a 

day without precipitation and stable to falling barometric pressure. 

To assess sampling point flow characteristics, flow and pressure tests were conducted at 

each sampling location. Testing was conducted using a Gillian GiiAir-3 pump (Gillian 

pump) and a Magnehelic vacuum gauge connected to the sampling line. The Gillian 

pump is a battery operated, microprocessor controlled, sample collection pump with a flow 

range of 0 to 4 liters per minute (Umin), and an integral rotometer indicating flow rate. 

The Magnahelic vacuum gauge had an operating range of 0 to 1 inches of water (in/H20). 

The sampling pump and vacuum gauge were connected to the sampling line and 

operated at approximately 1 Llmin. The flow rate and corresponding vacuum was 

monitored until stable and recorded . Testing was conducted for a period of approximately 

0.5 to 2 minutes at each location. Pressure results ranged from 0.10 in/H20 to 0.20 

in/H20. The results of the flow and pressure testing are summarized in Table 2. Pressure 

testing could not be conducted on SG-10 due to the presence of water in the sample 

point. 

The integrity of the surface seal at each soil gas sampling point is critical for the collection 

of a valid sample. In accordance with MWRAS and Electric Power Research Institute 
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(EPRI) Manual recommendations, a leak test using an inert tracer gas was conducted at 

each sampling location. The leak test was completed by injecting commercially available 

helium into a controlled headspace above each sampling point. 

Using a modified 2-gallon plastic pail equipped with a flexible surface seal, helium was 

injected at a controlled flow (approximately 0.5 standard cubic feet per hour [scfh)) into the 

headspace above the sampling point. The concentration in the headspace was monitored 

using a portable helium detector. and simultaneously soil gas was evacuated from the 

subsurface at a flow rate of 0.5 to 1 Umin into a 1-Liter Tedlar® sampling bag. 

The soil gas sample was collected using a vacuum box equipped with a Gillian pump. 

The Gillian pump induced vacuum on the vacuum box and created sufficient pressure to 

fill the 

Tedlar® sampling bag connected to the soil gas sample tubing. Once the Tedlar® bag 

was filled. the pump was disconnected, the vacuum box opened, and the Tedlar® bag 

inlet valve closed. The soil gas sample was then available for helium and other gas 

screening. The gas screening was performed with a MiniRAE 2000 & MiniRAE 3000 

photo ionization detector (PID), a LanTech GEM 2000 multi-gas meter, and a Dielectric 

MGD 2002 Helium/Hydrogen Multigas Detector. 

As previously stated, during leak testing SG-10 (Hack) contained water and on May 29, 

2012 the remaining soil gas points on Mr. Hack's property (SG-8, SG-9 and SG-11) were 

determined to contain water. At the Barton property, flow, pressure, leak and multi-gas 

testing occurred one day prior to the initiation of vapor intrusion sample collection. Helium 

was not detected during leak testing (all readings 0.0 ppm) in any samples collected from 

Barton soil vapor points. Minor amounts of carbon dioxide (ranging from 2.0 to 3.8%) 

were detected in some of the samples. Volatile Organic Compounds (VOCs) were 

detected in all the Barton soil gas points and detections ranged from 0.3-0.6 ppm. 

3.1.3 Soil Gas Sample Collection 

The soil gas samples were collected from seven locations (SG-1 through SG-7 on the 

Barton property) on May 2, 2012 in general accordance with United States Environmental 

Protection Agency (U.S. EPA) guidance (Assessment of Vapor Intrusion in Homes near 
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the Raymark Superfund Site Using Basement and Sub-Slab Air Samples. United States 

Environmental Protection Agency, National Risk Management Research Laboratory, 

U.S.EPA/600/R-05/147. March 2006) and American Society for Testing and Materials 

(ASTM} Standard Guide for Soil Gas Monitoring in the Vadose Zone, ASTM International, 

November 1992 sampling methods. Table 3 is a Vapor Intrusion Sample Identification 

and Analysis Summary. 

The initial step was to remove the Swagelok®. cap (used to close off and protect the soil 

gas Teflon® line from contamination) from the sampling point and connect to a 6-liter 

negative pressure (vacuum) certified clean SUMMA TM canister. The orifice of the 

SUMMA TM canister was equipped with a regulator calibrated for 8-hour sampling. In line 

with the regulator was a pressure (vacuum) gauge and a 7 micron filter. The soil gas 

sampling point was connected to the filter end of the SUMMA TM canister apparatus. 

Once the canister valve was opened, the initial vacuum (typically -29 to -27 inches of 

mercury) was recorded. Other parameters that were recorded while sampling included 

laboratory canister number and regulator number to corresponding SUMMA rM canister 

used. Table~ presents a summary of this data for each sampling location. The canisters 

were left open and undisturbed over the duration of sampling. Each canister was checked 

throughout the sampling duration (as practicable) to confirm sample collection. After the 

completion of sample collection, the canister was closed, and sealed with a brass 

Swagelok® cap. 

Prior to collection, each sample canister was labeled with the sample location designation, 

time, and date of each collection, initial pressure and a list of laboratory analyses to be 

performed. Immediately after collection, the final pressure was added to the canister 

label. The canisters and regulator apparatus was then wrapped in bubble wrap or similar 

padding, placed in boxes and shipped via Federal Express (FedEx®) to Pace Analytical, 

Inc. (Pace), located in Minneapolis, Minnesota to be analyzed for chlorinated volatile 

organic compounds (CVOCs) using USEPA Method T0-15 SIM and carbon dioxide, 

methane and oxygen using Method 3C. Results are summarized on Table 5. 
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On May 5, 2012. the soil gas sample points located on the Barton property (SG-1 through 

SG-7) were abandone~. At each location, the bentonite was rehydrated in order to 

remove the bentonite seal. A hand auger was used to remove some of each assembly 

and the surrounding bentonite. Each boring location was backfilled with the soil removed 

during installation. 

On June 1. 2012, the soil gas sample points located on the Hack property (SG-8 through 

SG-11) were abandoned. At each location a hand auger was used to remove the 

assembly and surrounding materials (bentonite and glass beads). Each boring location 

was backfilled with the soil removed during installation. 

3.2 AIR SAMPLING- RBTC PLANT AND BARTON CRAWL SPACE 

In order to further evaluate potential vapor intrusion pathways, air sampling consisting of 

indoor air and crawl space sampling was conducted on May 2, 2012 (RBTC Building 

indoor air), May 24, 2012 (Barton crawl space) and June 13, 2012 (Barton crawl space). 

All samples were collected over an 8-hour sampling period. Each sampling event 

included the collection of one ambient (background) air sample. The sampling locations 

are depicted on Figure 3 (Barton) and Figure 4 (RBTC). The sample identifications 

correlated to sample location and sample analysis are summarized in Table 3. 

3.2.1 Ambient Air (Background) Sampling 

Upwind ambient air samples were collected during each of the air sampling events. The 

background samples are referred to as Exterior (collected on May 2. 2012). Background-1 

(collected on May 24, 2012) and Background-2 (collected on June 13. 2012). Ambient 

samples were located at least 10 feet upwind from the building where air sampling was 

being conducted, and approximately three to five feet above the ground. Sample 

locations are depicted on Figures 3 and 4. The Exterior sample canister was placed on 

the south side of the RBTC building. The Background-1 sample was placed south and 

upwind of the Barton property on Mr. Hack's property. The Background-2 sample was 

placed north and upwind of the Barton house on the Barton property. No obvious sources 

of chemicals were noted in the vicinity of any of the ambient air samples. 
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All ambient air samples were collected using 6-liter polished stainless steel SUMMATM 

canisters that were cleaned, individually certified, and evacuated prior to sampling. The 

orifice of the SUMMA ™ canister was equipped with a regulator calibrated for 8-hour 

sampling. In line with the regulator were a pressure (vacuum) gauge and a 7 micron filter. 

The vacuum gauge allowed for real time confirmation of sample collection. Once the 

canister valve was opened, the initial vacuum (typically -29 to -27 inches of mercury) was 

recorded. Other parameters that were recorded while sampling included the laboratory 

canister number and regulator number corresponding to the SUMMA r~o~ canister used. 

Table 4 presents a summary of these data for each sampling location. 

The canisters were left open and undisturbed over the duration of sampling 

(approximately 8 hours). Each canister was checked throughout the sampling duration 

(as practicable) to confirm sample collection. After the completion of sample collection, 

the canister was closed, and sealed with a brass Swagelok® cap. 

Prior to collection, each sample canister was labeled with the sample location designation, 

time, and date of each collection, initial pressure and a list of laboratory analyses to be 

performed. Immediately after collection, the final pressure was added to the canister 

label. The canisters and regulator apparatus were then wrapped in bubble wrap or similar 

padding, placed in boxes and shipped via FedEx® to Pace to be analyzed for CVOCs by 

USEPA Method T0-15 SIM and carbon dioxide, methane and oxygen using Method 3C. 

In addition, sample Background-2 was analyzed for the full suite of VOCs by USEPA 

Method T0-15. Results of the ambient air samples are summarized on Table 6 (as a 

group) and on Tables 7 and 8, by sampling event. 

3.2.2 Plant Building Indoor Air 

Indoor air samples were collected on May 2. 2012 within the RBTC building (IA-1 through 

IA-4 ). Approximate sample locations are depicted on Figure 3. Sample collection 

methods were similar to those methods described in Section 3.2.1 . All air samples were 

collected using 6-liter polished stainless steel SUMMA TM canisters that were cleaned, 

individually certified, and evacuated prior to sampling. The orifice of the SUMMA ™ 
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canister was equipped with a regulator calibrated for 8-hour time-weighted average (TWA) 

sampling. In line with the regulator were pressure (vacuum) gauge and a 7 micron filter. 

Four indoor air samples were placed inside the RBTC building. One sample was placed 

in the vicinity of the former Henry Filter Pit. The remaining samples were placed in the 

northeast, southeast and southwest portions of the building. During sample collection, 

materials stored in the vicinity of each of the sampling points were cataloged. Materials 

stored included hydraulic fluid and paint near IA-1 and compressors near IA-4. The 

following closed containers of chemicals were also seen stored in the building: cleaning 

chemicals (bleach, unidentified degreaser). finishing stripper. floor sealant, paint. and 

primer. 

The canisters and regulator apparatus were shipped via FedEx® to Pace to be analyzed 

for CVOCs by USEPA Method T0-15 SIM and carbon dioxide, methane and oxygen using 

Method 3C. Indoor air sample results from sampling in RBTC building are summarized on 

Table 7. 

3.2.3 Residential Crawl Space Sampling 

Two separate sampling events were conducted within the Barton crawl space. on May 24, 

2012 (CSA-1 through CSA-3). and June 13, 2012 (CSA-4 through CSA-7). Approximate 

sample locations are depicted on Figure 4. Sample collection methods were the same as 

those methods described in Section 3.2.1 and 3.2.2. 

The Barton crawl space consists of a dirt floor partially covered in plastic and cardboard. 

The air handling system for the house is located in the crawlspace. Small quantities of 

rodent baiVpoison were seen in the crawl space. During the first sampling event, three 

samples were collected (CSA-1 through CSA-3). The sample locations, depicted on 

Figure 3, were in the northwest. northeast and southern portions of the crawl space. 

During the second sampling event (CSA-4 through CSA-6), samples were collected in 

similar locations. In addition, a duplicate sample was collected (CSA-7). 

Sample CSA-7 was a duplicate of sample CSA-5, located in the northeast corner of the 

crawl space. The duplicate sample was collected by connecting two canisters in parallel 
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with a split sampling apparatus provided by the laboratory. The split apparatus was fitted 

with two SummarM canister connection points attached to one regulator (see Photo 11 in 

Appendix B). The regulator was calibrated to collect enough sample to fill two canisters 

over an 8-hour period. 

The canisters and regulator apparatus were shipped via FedEx® to Pace to be analyzed 
for CVOCs by USEPA Method T0-15 SIM and carbon dioxide, methane and oxygen using 
Method 3C. In addition samples, CSA-4 through CSA-7 were analyzed for the full suite of 
VOCs by USEPA Method T0-15. Crawl space sample results are summarized on Table 

8. 

3.3 FORMER WATER SUPPLY WELL SAMPLING- HACK WELL 

Previous sounding of the Hack well by AMEC in late 2010 had shown that it contained oil 

in a separate phase on top of water. AMEC recommended that the thickness of oil be 
quantified and that a sample be collected for fingerprint analysis of Extractable Petroleum 
Hydrocarbons utilizing gas chromatograph/flame ionization detection (GC/FID) by Method 

OA-2 to evaluate the potential source material for the product in this well. 

On May 1, 2012, AMEC personnel accessed the former water supply well on Mr. Hack's 
property. The well is located in a carport and is covered with a metal lid (which has been 

peeled back on one comer) and carpeting . The well was sounded and was 37.4 feet 
deep. There was no visible evidence of any product in the well. A sample was collected 
of the water at the top of the water column (likely location of any skim of product) and 
submitted to ESC Lab Sciences (ESC), using a new disposable polyethylene bailer, for 
OA2 analysis (petroleum fingerprint). After collection of the OA2 sample, a sample was 
collected and submitted to ESC Lab Sciences for VOC analysis (USEPA Method 8620). 
Analytical results for VOCs in the Hack well sample are summarized in Table 9, along with 

previous results from former supply wells on the RBTC site (PW-1 and PW-2) an~ the 
Kiper property. There were no detections of any of the OA2 parameters, therefore those 
results are not summarized on a table. 
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3.4 ADDITIONAL INVESTIGATIONS - SOIL AND SHALLOW GROUNDWATER 

Additional investigation activities were conducted in May and June 2012 to continue to 

define the horizontal extent of CVOC impacts in soil and shallow groundwater. 

In general, the field screening study consisted of collecting soil and groundwater samples 

for field analysis from soil borings advanced using direct push technology (OPT) methods. 

Collection of groundwater samples was facilitated by placing temporary wells in the 

borings and allowing groundwater to recover over a period of one or more days prior to 

groundwater sample collection. Soil samples were screened during soil boring 

advancement using a PIO. Selected soil samples, and all groundwater samples 

recovered from the borings, were also screened in the field for the presence of CVOCs 

using the Color-Tee method. Groundwater samples were submitted for laboratory 

analysis of VOCs. Additional detailed information on the methods used in the field 

screening study is provided in the following sections. 

3.4.1 Soil Borings and Soil Sampling 

OPT borings were advanced by AST Environmental, Inc. (AST), a subcontractor to AMEC, 

on May 29 and 30, 2012, using a track-mounted Geoprobe® 54L T rig. A total of 1 0 

borings, identified as GP-116 through GP-125 were advanced at the locations shown on 

the site map in Figure 5. Seven borings (GP-116 through GP-122) were advanced on the 

Hack property and the remaining three borings (GP-123 through GP-125) were advanced 

on the Kiper property. Each soil boring was advanced using a three-foot long, two-inch 

diameter, stainless steel dual tube sampler. The sampler was lined with a disposable 

plastic (acetate) sleeve for each sample interval, to minimize the potential for cross

contamination. Soil samples were collected continuously from each boring for inspection 

and logging by the AMEC field representative. Soil samples were collected in resealable 

plastic bags and field screened using a MiniRAE 2000 PIO calibrated to 100 ppmv 

isobutylene. PIO readings could not be collected on May 30, 2012 due to an equipment 

malfunction. 

In addition to PIO screening, a soil sample was collected from each three foot interval into 

a 2-ounce glass jar with a Teflon®-lined lid, packed with minimum headspace, and placed 
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in a cooler with ice for possible laboratory analysis. After completing the PID field 

screening of each interval, the two intervals with the highest readings from each boring 

were selected for further field-screening using the Color-Tee method. On May 30, 2012, 

due to PID malfunction issues, all intervals were field-screened using the Color-Tee 

method. 

In general. the soil borings were advanced to refusal through silty clay soil grading into 

decomposed shale with partings (except in GP-117). Due to the depth of 

decomposition/weathering of shale , the depth to refusal was variable in borings drilled 

across the Hack and Kiper properties. The depth to refusal in borings advanced on the 

Hack property ranged from 9.6 to 11.8 feet bgs. except in GP-117 which encountered 

refusal at 6.5 feet bgs (obvious shale partings were not encountered in the tube sampler 

at this depth). The depth to refusal in borings advanced on the Kiper property ranged 

from 10.1 to 1 0. 7 feet bgs. except in GP-125 which encountered refusal at 6 feet bgs. 

A Soil Test Boring Record field form was used by the AMEC field representative to record 

drilling and geologic information and sample locations. Soil descriptions, PID screening 

results and other pertinent field information are presented on soil boring logs prepared for 

each soil boring, copies of which are provided in Appendix C. Depths to refusal and 

estimated bedrock elevations for the borings performed in 2012, along with previous 

borings, are summarized in Table 10. 

Based on the Color-Tee field screening results, total CVOCs in all samples were <0.2 

CTU (non-detect). Given the field screening results, soil samples were not submitted to 

the laboratory for VOC analysis. 

3.4.2 Temporary Monitoring Wells and Groundwater Sampling 

Temporary monitoring wells installed in GP-116 through GP-125 were constructed of 3/4-

inch diameter Schedule 40 PVC, factory slotted screens and flush-threaded riser, set 

directly in the 2-inch OPT borings. A washed sand filter pack was placed around each 

well screen from the bottom of the boring to approximately two feet above the top of the 

well screen. A bentonite seal (consisting of hydrated bentonite chips) was then placed 

above the washed sand filter pack for the remainder of the annulus (to approximately 0.5 
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feet below the ground surface). In addition, hydrated bentonite was packed around the 

riser at the surface to prevent inflow of surface stormwater during rainfall. The temporary 

monitoring wells were removed and the borings properly abandoned with hydrated 

bentonite upon completion of groundwater sampling. Temporary monitoring well 

installation and abandonment logs are provided in Appendix C. 

Water levels were gauged and checked in the temporary monitoring wells. Four wells 

(GP-119, GP-122, GP-123 and GP-1 25) had water and the remaining 6 wells were found 

to be dry during each gauging check. Water level readings are summarized on Table 11. 

Groundwater samples were collected from the temporary 3/4-inch wells (GP-119, GP-122, 

GP-123 and GP-125) using clean ~-inch diameter disposable polyethylene bailers. 

Groundwater samples collected for field-screening using the Color-Tee method were 

collected in 40-ml VOA vials filled approximately one-half to three-quarters full , with no 

preservative. During Color-Tee sample collection, duplicate samples were also collected 

for laboratory analysis from each of the temporary monitoring wells, and were stored in full 

40-ml VOA vials preserved with hydrochloric acid . Those vials were maintained in a 

cooler with ice prior to shipment to the laboratory for analysis. A total of five (including 

one duplicate sample collected from GP-1 19) groundwater samples were submitted to 

ESC for VOC analysis by USEPA Method 82608. 

3.4.3 Color-Tee Field Screening 

Between May 29 and June 1, 2012, AMEC field-tested a total of 27 soil samples and 4 

groundwater samples collected from the 10 OPT borings/temporary monitoring wells by 

the Color-Tee method. The results of the field screening study are summarized in the Soil 

Boring Summary Diagram provided in Table 12. 

3.4.4 Field Screening Results 

The results of the field screening are summarized in the Soil Boring Summary Diagram 

provided in Table 12. This diagram represents the vertical profile in each soil boring and 

summarizes the PID, Color-Tee, and laboratory analytical results available for each soil 

sampling interval, as well as the results available for groundwater (above each soil 
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profile). Soil PID readings are shown in black (as ppm of isobutylene), Color-Tee results 

are shown in red (as Color-Tee Units [CTUs]), and laboratory analytical results are shown 

in purple (as ppm of total CVOCs detected). 

Soil samples collected from borings GP-116 through GP-121 were field screened using a 

PID. Results are summarized on the logs included in Appendix C and on Table 12. To 

summarize. PID readings ranged from 0.2 ppm to 0.9 ppm, except in GP-118 in sample 

collected from 0 to 3 feet (14.5 ppm). Samples collected from the remaining borings, 

GP-122 through GP-125, were not field screened due to PID equipment malfunction. 

A total of four groundwater samples were collected from temporary wells, GP-119, GP-

122, GP-123 and GP-125, to analyze via the Color-Tee screening method. All four 

samples had non-detectable {<0.2 CTU) concentrations of CVOCs using the Color-Tee 

Method. All four groundwater samples were submitted to the laboratory for analysis of 

VOCs. 

3.4.5 Laboratory Analysis 

Five groundwater samples collected from OPT borings/temporary monitoring wells (GP-

119, GP-122, GP-123. GP-125 and a duplicate from GP-119) were submitted to ESC for 

analysis of VOCs by USEPA Method 82608. All samples were containerized and 

preserved according to analytical method requirements, packed in ice. recorded on a 

chain-of-custody form, and shipped via overnight delivery service to ESC for analysis. 

Soil samples were not submitted for laboratory analysis. Full laboratory reports for the 

laboratory analyses of groundwater performed in May and June 2012 are provided in 

Appendix D. The results are summarized in Table 13 (groundwater from temporary 

wells). 

3.5 INVESTIGATION-DERIVED WASTE 

Wastes generated during the April through June 2012 field activities included one drum of 

solids (drill cuttings) and less than 1/2 drum of liquids {decontamination water). Drums 

are currently stored inside the former RBTC building in a secured and locked storage 

area. The drums were labeled with content information and are being inspected weekly 
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by representatives of RBTC pending removal from the site by RBTC's waste disposal 

subcontractor. 
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The findings from the investigations performed from April to June 2012 are discussed 
below, and have been used to update and expand on the findings from previous 

investigations. 

4.1 HYDROGEOLOGIC SETIING AND GROUNDWATER RESULTS 

The primary purpose of the additional investigations was to establish whether the Hack 
well. which is 37 feet deep and presumed to be finished in bedrock, is impacted by 
CVOCs, and to continue to define the lateral extent of groundwater impacts in the shallow 

zone. 

Similar to previous investigations, in general, materials in the shallow subsurface have 

been found to consist of brown silty clay overtying bedrock consisting of gray fissile shale . 
In most locations, a transitional zone is observed at the soil-bedrock interface, just above 
the top of more competent shale bedrock, consisting of dry flakey clay with obvious relict 

shale partings (described as decomposed shale). Although the silty clay overburden soils 
appeared dry when first sampled, of the 10 OPT borings/temporary wells installed, four 

eventually produced water. 

The laboratory report for the groundwater sample collected from the former water supply 
well on the Hack property is included in Appendix 02. The laboratory reports for the 
groundwater samples collected in May and June 2012 from the temporary monitoring 
wells on Hack and Kiper properties are provided in Appendix DS. The results are 
summarized in Table 9 (groundwater from former supply wells) and Table 13 
(groundwater from temporary wells). 

In these tables. detected values are shown 'in bold, and non-detect values are designated 

by the symbol "<" followed by the analytical reporting limit. The CVOCs are listed at the 

top of the table. separately from the other detected VOCs, and a Total CVOC value 
(derived as the sum of the CVOC values} is provided for each sample in the tables. 
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For comparison to the analytical results, the tables also list screening levels for 

groundwater in Kentucky, i.e.. the federal maximum contaminant levels (MCLs) for 

drinking water, and the USEPA Regional Screening Levels (RSLs June 2011 version) for 

tap water. Analytical results that exceed the MCL (or for a compound with no MCL, the 

RSL} are shaded in yellow. 

Contrary to an earlier inspection, free phase petroleum product was not seen in the Hack 

well during this sampling event and there were no detections of any parameter on the 

OA2 analyte list. 1.1-Dichloroethene (1,1-DCE), vinyl chloride, and 1, 1-dichloroethane 

were detected above the screening levels. These analytes have also been detected in the 

Kiper well and onsite former water supply wells (PW-1 and PW-2) above the screening 

levels. Therefore investigations conducted to date confirm that lateral extent of the 

groundwater contamination in mid-level bedrock extends onto residential properties to the 

east. 

Regarding the samples collected from temporary wells installed on the Hack and Kiper 

properties, all five samples (four wells plus a duplicate sample} had no detected CVOCs 

(at a reporting limit of <0.0010 mg/L). The remaining six temporary wells installed at the 

same time did not produce groundwater for sampling. 

Figure 6 is a map showing the distribution of total CVOCs in the shallow zone based on 

the samples collected in February and March 2012, supplemented with the newly 

collected results from four shallow groundwater samples collected in May and June 2012. 

The distribution of total CVOCs did not significantly change from the earlier 2012 

distribution map. However, the finding of no detected VOC compounds in the four 

temporary wells that produced water confirms that the lateral extend of CVOC impacts in 

the shallow groundwater zone has been defined to the east in the area of the residential 

properties. 

4.2 SOIL GAS SAMPLING 

Based on the groundwater results from February and March, soil gas sampling was 

performed to investigate the potential for vapor intrusion into residences. The 
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investigations focused on the two residential properties (Barton and Hack) that are 

currenUy occupied, and whose owners have granted access to RBTC. 

In the seven samples from the Barton property, carbon dioxide detections ranged from 

2.0% to 3.8%. Methane was not detected in any sample submitted. Oxygen detections 

ranged from 10.6% to 18.4%. 

CVOC sample results were compared to the USEPA Regional Screening Levels (RSLs) 

for Residential Air (June 2011 ). In order to account for attenuation of concentrations 

between soil gas and indoor air, the screening levels were adjusted to represent the soil 

gas attenuation factor used by the USEPA (0.1), by multiplying each RSL value by 10. 

The screening level values shown in Table 5 are the RSLs adjusted by 10x. 

No CVOC compounds were detected above the screening levels used. Trichloroethane 

(TCE), the primary constituent of concern in groundwater, was found at 10.3 micrograms 

per cubic meter [1Jg/m3]. Additional constituents detected in soil gas included 1,1-

dichloroethane (1, 1-DCA), 1, 1-dichloroethene (1,1-DCE), 1,2-dichloroethane (1,2-DCA), 

carbon tetrachloride, tetrachloroethane (perchloroethylene. or PCE), and cis-1.2-DCE. 

Most of the compounds detected in the soil gas samples have also been commonly 

detected in groundwater samples collected from the Barton and RBTC properties. with the 

exception of carbon tetrachloride. This compound has only been detected in one 

groundwater sample collected previously (from MW-11A, a permanent monitoring well 

located inside the RBTC plant building, very close to the presumed source area, at a 

concentration of 0.00057 milligram per liter [mg/L]). 

4.3 AMBIENT AIR SAMPLING 

AMEC collected an upwind ambient air sample (referred to as Exterior, Background-1 and 

Background-2) in each of the three different air sampling events. All air samples, 

including the three ambient air samples, were analyzed for T0-15 SIM (CVOC list only) 

and oxygen, carbon dioxide and methane. In addition, sample Background-2 was 

analyzed for the full VOC list {T0-15). The ambient air samples are combined in a 
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comprehensive table included as Table 6. Results are also summarized on the individual 

tables provided for the sampling events (Table 7 and Table 8). 

Various VOCs including chlorinated VOCs were detected in the three ambient air 

samples. All three contained a number of CVOCs (1 ,2-DCA, carbon tetrachloride, PCE, 

TCE and vinyl chloride). Sample Background-2, which was analyzed for the full T0-15 list 

of VOCs, also contained 1 A-dichlorobenzene, acetone, chloromethane, 

dichlorodiftuoromethane, and ethanol. When comparing the ambient air sample results to 

the USEPA RSLs for residential air (June 2011 ), five VOCs (all chlorinated) were present 

in ambient air above the RSL screening levels in at least one sample: 1,2-DCA (highest 

detection 0.23 ~glm\ PCE (highest detection 2.2 ~g/m3), TCE (highest detection 1.4 

~g/m3) vinyl chloride (one detection at 0.065 ~g/m3), and carbon tetrachloride (highest 

detection 1.0 ~g/m3). 

AMEC also obtained statewide ambient air quality data from the Kentucky Department for 

Air Quality's (DAQ). extracted from the USEPA Air Quality System (AQS) database. The 

database was queried for information available from January 1, 1966 through May 31, 

2012. The DAQ maintains three air monitoring stations that were part of the data set. 

These stations are located in Calvert City, Lexington and Ashland, Kentucky. The 

minimum, maximum, median and average values from the database. for each of 

compounds of interest, are included on Table 6. However, there are no AQS ambient 

data available for 1 ,2-DCA or PCE. 

Carbon tetrachloride and vinyl chloride detections in site-specific ambient air have been 

within the range of the AQS statewide ambient data. which also typically exceed the 

residential RSLs. TCE detections for the site-specific ambient air data, however, are 

above the AQS statewide ambient data. The AQS maximum result for TCE is 0.419 

~g/m3 which is below the three site-specific background results (0.83 to 1.4 ~g/m3), 

indicating that background concentrations of TCE in the area of the site are present at 

higher levels typically than other monitored areas of the State. 
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4.4 CRAWL SPACE AIR SAMPLING - BARTON PROPERTY 

A total of seven air samples, including one duplicate sample, were collected in the crawl 

space of the Barton property (CSA-1 through CSA-7). In addition, two ambient air 

samples were collected (Background-1 and Background-2) during each of the sampling 

events. Sample results are included on Table 8 and sample locations are depicted on 

Figure 3. 

Carbon dioxide and methane were not detected in any sample submitted. Oxygen 

detections ranged from 16.8% to 22.3%. 

Several CVOCs were detected in the background and crawl space air samples including 

PCE, TCE, 1 ,2-DCA, and carbon tetrachloride. Trans-1 ,2-DCE was detected in several of 

the samples submitted from the crawl space, but was not detected in the background 

samples. 

The air samples collected within the Barton crawl space were compared to the USEPA 

RSL's for residential air (June 2011 version). Compounds detected above the screening 

levels in both the background and crawl space samples were PCE, TCE, 1,2-DCA, and 

carbon tetrachloride. 

Carbon tetrachloride is not a contaminant of concern in groundwater at the site. Carbon 

tetrachloride has been detected in all three ambient air samples collected at the site, 

ranging in concentration from 0.71 to 1.0 J.Jg/m3
. Carbon tetrachloride in the crawl space 

samples was overall lower than in ambient air, ranging from <0.086 to 0.95 J.Jg/m3
. 

The average of the TCE concentrations in the crawl space samples (1 .13 J.Jg/m3
) was not 

significantly different than the average of the TCE concentrations in the ambient air 

samples collected at the same time (1.12 J.Jglm\ although the range in concentrations 

was greater in the crawl space samples (<0.092 to 2.0 J.Jg/m3) . It can be concluded that 

the TCE concentrations in the crawl space and in the local ambient air are similar. 

PCE and 1.2-DCA detections in the crawl space samples also had a greater range, with a 

slightly higher average than background sample concentrations, but were within the same 
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order of magnitude. Overall, the concentrations of chlorinated VOCs in the Barton crawl 

space samples were found to occur at very similar levels as in local ambient air. 

In the crawl space samples that were analyzed for the full T0-15 VOC list, other VOCs 

were detected which have not been detected consistently in groundwater at the site 

overall, and were not detected in the groundwater samples submitted from the Barton 

property. These included 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 2-butanone, 

2-hexanone, 2-propanol, 4-ethyltoluene, 4-methyl-2-pentanone, benzene, chloroform. 

dichlorodifluoromethane, ethanol, ethyl acetate. ethylbenzene, naphthalene, methylene 

chloride, toluene, trichlorofluoromethane, xylene, n-heptane, and n-hexane. Most of these 

compounds were not detected in the background air sample, and are therefore thought to 

be related to a source specific to the Barton residence. 

4.5 AIR SAMPLING - RBTC PLANT 

A total of four air samples were collected from within the RBTC Plant (IA-1 through IA-4). 

The samples were analyzed for T0-15 SIM (CVOC list), methane, carbon dioxide and 

oxygen. Sample results are included on Table 7 and sample locations are depicted on 

Figure 4. 

Carbon dioxide and methane were not detected in any sample submitted. Oxygen 

detections ranged from 15.6% to 19.1 %. 

Several CVOCs were detected in the samples submitted for analysis including 1,1,1-

trichloroethane (1,1 ,1-TCA), 1,1,2,2-tetrachloroethane (1,1.2,2-PCA), 1,2-DCA, PCE, 

TCE, vinyl chloride. cis-1,2-DCE and carbon tetrachloride,. Except for cis-1,2-DCE, 1.1 ,1-

TCA, 1,2-DCA and 1,1,2,2-PCA, all compounds were also detected in the ambient sample 

collected on the same day. 

The indoor air samples collected within the RBTC Plant were compared to the USEPA 

RSLs for industrial air (June 2011 ). Compounds detected above the screening levels 

included 1,1,2,2-PCA, PCE and TCE. 1,1,2,2-PCA is not a compound of concern for the 

property based on the groundwater sampling conducted historically (it has not been 

detected in any groundwater sample submitted for analysis). Only one sample had a TCE 
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concentration above the screening level: sample IA-2 which was collected near the Henry 

Filter Pit. 

Only one sample had a PCE concentration above the screening level: sample IA-3 which 

w~s collected in the southwest comer of the building. This detection was significantly 

elevated compared to the other detections from within the building and the background 

sample (36.9 1Jg/m3 compared to an average detection 0.44 1Jg/m3 for the remaining 

samples). No obvious signs or sources for CVOCs were seen in the immediate vicinity of 

IA-3; however. small quantities of general chemicals were noted in several areas of the 

building (hydraulic oil, paint, thinner. floor sealer, etc.). 

4.6 ANALYTICAL QUALITY CONTROL 

ESC noted in their analytical reports produced for this project minor quality control (QC) 

issues associated with estimated values due to detections below calibration points. 

laboratory control samples outside limits. and sample matrix interference. The duplicate 

groundwater sample collected on May 30, 2012 (duplicate of GP-119) was within the 

same detection ranges as the original sample. The analytical data flags have been 

included in the summary tables and notes on QC issues associated with the data are 

included in the Quality Assurance Report with each ESC analytical report provided in 

Appendix D. 

All air samples were collected in laboratory certified clean canisters provided by Pace. 

Lab analyses of the canisters prior to shipment are summarized in Pace's laboratory 

reports included in Appendix D. Pace noted in their analytical reports produced for this 

project QC issues associated with estimated results due to calibration ranges, relative 

percentage difference's (RPD) outside control limits for laboratory duplicates. problems 

with calibration and problems with analyte recovery in laboratory control samples. AMEC 

obtained a duplicate air sample collection set up from Pace in order to collect a duplicate 

during the final Barton crawl space air sampling event. Sample CSA-7 is a duplicate of 

sample CSA-5. In order to collect a duplicate for an air sample, the laboratory provide's a 

regulator capable of filling two canisters at once within the specific sampling period. The 

duplicate sample set up has one intake and one regulator attached to two canisters. 

There did not appear to be any problems during field setup and sample collection. The 
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canisters started with an initial vacuum of 29 psi and a final vacuum of 3 psi indicating 

normal operation during the sampling event. When comparing the duplicate samples, the 

relative percent difference (RPO) varies from 0 to 178.6 with 10 compounds having RPD's 

over 100; however, none of the compounds of concern in groundwater were detected in 

either of the duplicate samples, and therefore the data for the compounds of concern does 

not appear to have been affected by the variation in sample results. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

The lateral extent of CVOC impacts in shallow zone groundwater has been defined in the 
area of the residential properties east of the RBTC LDB#1 site, and the groundwater 
plume in the shallow zone does not appear to extend beyond Salt River Road. As 
outlined in the January 30, 2012 Updated Work Plan for Additional Corrective Action 

Investigations (Work Plan), AMEC recommends installing up to three permanent wells in 
the shallow zone on the residential properties in order to continue monitoring groundwater 

to the east of the former RBTC property. These wells will be installed in accordance with 
the scope outlined in the Work Plan. The locations for the new monitoring wells will be 

determined after review and compilation of the second quarter groundwater sample 
results. AMEC will provide a map depicting the recommended locations for the new wells 

in the second quarter groundwater monitoring report. 

Groundwater contamination in the shallow zone is assumed to be present under the 
house located on the Cirillo property and is confirmed to be present near or under the 
house located on the Barton property. Based on the results of the recent investigation, 
shallow zone groundwater contamination is not present under the Kiper or Hack 

residential structures. Because of the presence of impacts in groundwater near two 
occupied residential structures, AMEC conducted a soil gas and crawl space air sampling 
to further investigate the potential for vapor intrusion. The vapor intrusion sampling 

focused on the Barton property, the only property that AMEC has access to which has an 
occupied house within the shallow plume area. 

Recent USEPA guidance (Superfund Vapor Intrusion FAQs, USEPA, 2012) provides for a 
multiple lines of evidence evaluation of the groundwater to indoor air (vapor intrusion (VI )) 
pathway. By using the multiple lines of evidence approach, it can be determined whether 

the VI exposure pathway is complete and whether any elevated levels of contaminants in 
indoor air are likely caused by subsurface VI , an indoor source (consumer product), or an 
outdoor source. The groundwater to indoor air pathway does not appear to be complete at 

the Barton property based on the multiple lines of evidence from the soil gas and crawl 
space air sampling events. 
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• None of the groundwater constituents found in the vicinity of the Barton residence 

were detected in soil gas at concentrations exceeding the conservative screening 

criteria of 10 times the residential RSLs (corresponding to an attenuation factor of 

0.1 ). 

• There appears to be a source other than shallow groundwater for some CVOCs, 

since carbon tetrachloride has not been detected in the majority of the 

groundwater samples submitted for analysis, and has been consistently detected 

in ambient and crawl space air, as well as soil gas. 

• The CVOCs identified in the crawl space (which are found in groundwater) were 

also identified within the same order of magnitude in ambient air samples collected 

at the same time, indicating that concentrations in the crawl space air (sampled 

twice} beneath the Barton residence are not significantly elevated compared to 

background. 

The concentrations of CVOCs detected in the crawl space air samples were further 

evaluated by performing an additive risk calculation. In this calculation, the detected 

concentrations of each compound are first normalized by dividing them by their respective 

RSLs (each based on 10.o risk}, and then added together. If the sum is less than 100, the 

additive risk is less than the target cumulative risk of 10·4
• In the case of the Barton Crawl 

space samples, the sums of normalized concentrations range from zero to 14.7 x 1 0 -6 or 

rounded to one significant figure per USEPA risk assessment guidance - 1 x 10"5 total 

cumulative risk. The normalized concentration ranges are summarized on Table 14. It 

can be concluded that. while individual CVOC compounds may exceed the 1 0'6 risk level, 

the cumulative risk from these compounds (in local ambient air as well as the Barton crawl 

space air) is still well below a total cumulative risk target level of 10-4. 

Other VOCs. primarily petroleum-related, were identified in the crawl space air samples. 

However, these compounds have not generally been found in groundwater or ambient air, 

and are likely related to a source within the Barton residence that is most likely temporary. 

Therefore, they were not included in the cumulative risk calculation. No further work is 

recommended at this time to evaluate the VI pathway at the Barton residence. 

In addition. given the lateral extent of groundwater contamination in the shallow zone, the 

locally shallow groundwater conditions on the Hack property, and the fact that the Kiper 
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residence is unoccupied and in poor condition, no further vapor intrusion assessment is 
recommended at the Hack or Kiper properties. 
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6.0 QUALIFICATIONS OF REPORT 

Our report presents a summary of information known to AMEC concerning the project site 

which AMEC considered pertinent to the scope of work and stated project objective. 

AMEC has assembled data produced by itself and others and used that information to 

make analyses of site conditions. AMEC has performed this investigation with the care 

and skill ordinarily used by members of the environmental consulting profession practicing 

under similar conditions. The activities and evaluative approaches used in this 

assessment are consistent with those normally employed in environmental assessments 

and waste-management projects of this type. Our evaluation of site conditions is based 

on our understanding of the site and project information and the data obtained in our 

assessment. The general subsurface conditions utilized in our evaluation have been 

based on interpolation of subsurface data between the sampling locations. The 

conclusions presented herein are those that are deemed pertinent by AMEC based upon 

the assumed accuracy of the available information. No other warranty, expressed or 

implied, is made as to the professional advice included in this report. The information 

presented in this report is not intended for any use other than the stated objectives of the 

project. 
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Soli Gas I Resldentf1l 
Poln1 

lnstall1tlon 
Ollte Structure 

ldentlffCitlon 

SG-1 4/30/2012 Barton 

SG-2 4/30/2012 Barton 

SG-3 4/30/2012 Barton 

SG-4 4/30/2012 Barton 

SG-5 4/30/2012 Barton 

SG-6 4/30/2012 Barton 

SG-7 4/30/2012 Barton 

SG-S 5/24/2012 Hack 

SG-9 5124/2012 Hack 

SG-10 5124/2012 Hack 

SG-11 5/24/2012 Hack 

Notes: 
SG- Soil Gas 
n bgs - foet belOw ground surface 

Table 1 
Soil Gos Sampling Point Construction Details 

April · June 2012 Vapor Intrusion Investigation 
RBTC LOB 111 , Leltchflold, Kentucky 

AMEC Project No. 6251-12-1002 

Surflce u.tarill 
sCre.M<t 

; Locltlon lm.M!l 
Boring Completed In 

'~ (ft bgs) 

Near NW comer structure 
Grass/Lawn 2.4-2.9 

beside porch in backyard 
Near NE comer of structure 

Grass/Lawn 2.4-2.9 
beside porch In backyard 
Along eastern side or the 

Grass/Lawn 2.4-2.g 
house (southern boriOQ) 
Along eastern side of the 

Grass/Lawn 2.4-2.9 
house (nonhem borinq) 
Near SE corner of the 

Grass/Lawn 2.4-2.9 
structure along front porch 

Along west side of the house 
-(southern boring) · Grass/Lawn 2.4-2.9 

Along west side of the house 
Grass/Lawn 2.4-2.9 

(northern bonng) 
Along northern side of house 

Grass/Lawn 2.4-2.9 
Ccenltal portion) 

Along western side o f house Grass/Lawn with some 
1.4-1 .9 

(near NW comer) qravel 
Along southern side of house 

Grass/Lawn 2.4-2.9 
(near SE comer) 

Along eastem side of the 
Grass/Lawn 2.4-2.9 

house (near NE comer) 

Sand Pick 
lntlml 
(ft bgs) 

2.25-3 

2.25·3 

2.25-3 

2.25-3 

2.25-3 

2.25-3 

2.25-3 

2.25-3 

1.25-3 

2.25-3 

2.25-3 

Total Boring 
Boring Refuulon 
Depth 

. 
Bedrock 

1ft bas\ YIN? 

3 N 

3 N 

3 N 

3 N 

3 N 

3 N 

3 N 

3 N 

2 N 

3 N 

3 N 

Prepared by: SMD 6121112 
Checked by: MOR 6127/12 



!Helium (peml 

!Pro 0.3 0.5 

Not ... : 

Table 2 
Results of Flow, Pressure, Leak and Multi-Gas Testing 

April- June 2012 Vapor Intrusion lnvostlgatlon 
RBTC LOB 11, Loltchflold, Kentucky 

AMEC Pro)OCI No. 6251·12·1002 

0.6 0.5 0.5 0.4 0.5 1.0 

PIO. Photolooiultlon detcclO<. MiniRAE 2000. w.lh a deleetion imlt of 0.1 pans par mi lion by volume (ppmv), calibrated to 100 ppmv loobul)4..,e. 

Um~ • lrters per minute 
ppm • parts per mllion 
-look tes1ing not oonduc:ted due to wotor ln sol gas porn 

1.3 1.1 
Prepared by: SMD 13121112 
Checked by: MOR 6127112 
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Sampl e Point LOcation 
ldentlfiCIItlo[l 

' 
SG·1 
SG-2 
SG-3 
SG-4 
SG·5 
SG.O 
SG-7 
IA·1 
IA·2 
IA-3 
IA-4 

Exterior 
CSA·1 
CSA-2 
CSA-3 
CSA-4 
CSA-5 
CSA.O 
CSA-7 

Background-1 
BockQround-2 

Tobie 3 

Vapor Intrusion Sample Identification and Analysis Summary 

April . Juno 2012 Vapor Intrusion Investigation 

RBTC LOB 1'1, Leitchfield , Kentucky 
AMEC ProJect No. 6251·12-1002 

Sample TY!M .• Sample08te Pro~;' 
,..., -

Sample LoeaUOII 
·. · . .;. i 

Soil Gas 51212012 Barton Nonhern Side {W) 

Soil Gas 51212012 Barton Northern Side E 

Soil Gas 51212012 Barton Eastern Side (S) 

Soil Gas 51212012 Barton Eastern Side (N) 

Soil Gas 51212012 Barton Southern Side 

Soil Gas 51212012 Barton Western Side (S) 

Soil Gas 51212012 Barton Western Side (N) 

Indoor I'Vr 51212012 RBTC NE POrtion ol building 

Indoor I'Vr 51212012 RBTC Henry Alter Pi t room 

Indoor PJr 51212012 RBTC SW portion of building 

Indoor Alr 51212012 RBTC SE portion of building 

Outdoor Ambient 51212012 South side of building 

Indoor PJr 5/2412012 Barton NW Comer Crawl 

Indoor I'Vr 5/2412012 Barton South Portion Crawl 

Indoor Air 512412012 Barton NE Comer Crawl 

Indoor AJr 6/13/2012 Barton NW Comer Crawl 

Indoor Air 6113/2012 Barton South Portion Crawl 

Indoor PJr 6/13/2012 Barton NE Comer Crawl 

Indoor I'Vr • Duplicate 6/13/2012 Barton NE Comer Crawl 

Outdoor Ambient 5/2412012 - South of Kelly Street • Hack property 

Outdoor Ambient 6/13/2012 - North of Barton House 

Anal~lt ,.athod 
#,:.. 

T0-15 SIM/3C Gases 
T0-15 SIM/3C Gases 
T0-15 SIM/3C Gases 
T0-15 SIM/3C Gases 
T0-15 SIM/3C Gases 
T0-15 SIM/3C Gases 
T0-15 SIM/3C Gases 
TO· 1 5 SIM/3C Gases 
TO-15 SIM/3C Gases 
T0-15 SIM/3C Gases 
T0-15 SIMI3C Gases 
T0-15 SIM/3C Gases 
T0-15 SIM/3C Gases 
T0-15 SIM/3C Gases 
T0-15 SIM/3C Gases 

TO 151T0-15 SIM/3C Gases 
TO 151TQ.15 SIM/3C Gases 
TO 151T0.15 SIM/3C Gases 
TO 151T0.15 SIM/3C Gases 

T0-15 SIM/3C Gases 
TO 151T0·15 SIM/3C Gases 
Prepared by: SMD 6/21/12 
Checked by: MOR 6127/12 
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Sampla Point Ldcatlon -
Canl•~r.:Numbe'r ldentltleatlori 

SG-1 0255 
SG-2 0466 
SG-3 0253 
SG-4 1640 
SG-5 1656 
SG-6 0226 
SG-7 0640 
IA-1 1623 
IA-2 0979 
IA-3 0735 
IA-4 1287 

Exterior 1520 
CSA·1 1674 
CSA·2 0662 
CSA-3 1089 
CSA-4 0057 
CSA·S 1524 
CSA-6 0429 
CSA-7 1528 

Background· I 0706 
Baek!lround·2 0562 

Tablo ' 
Sample Spcelfle Canlator and Regulator Data 

April- Jun• 2012 Vapor lntrusiOf'l lnveatlgatlOf'l 
RBTC LOB . 1. Llltehflold, K1ntueky 

AMEC Projea No. 6251-12-1002 

ri~u~~~.~u~~r "'·. ! .' ·•' C•nl•~r Initial s.'mpl• se.rt.'tlme 
Vacuum _),ff ;. 1" .. , _~ • • 

FC0324 28.5 06:23 
FC0266 28 06:24 
FC0281 28 06:24 
FC0130 275 06:25 
FC0215 30 06:26 
FC0216 28 06:27 
FC0361 26 06:27 
FC0287 29 07:05 
FC0374 28 .5 07:06 
FC0066 30 07:06 
FC0078 30 07:07 

FC0400 26 07:02 
FC0285 26 08:09 
FC0395 27 08:04 
FC0257 30 08:05 
FC0289 26 07:33 
FC0137 29 07:37 
FC0369 26 07:35 
FC0137 29 07:37 
FC0708 30 06:12 
FC0066 25 07:43 

~: Canlablr Final 
S.mpl~. End nma Vacuuin • 

1 14:25 
0.5 14:23 
2.5 14:26 
3 14:26 

35 14.27 
1 5 14:27 
15 14:27 
1 15:06 
2 15:07 
2 15:08 
5 15:09 
2 15:02 
0 15:51 
2 15:50 

0.5 15:49 
0.5 16:05 
3 16:06 

35 16:07 
3 16:06 
4 15:53 

35 16:09 
Prepared by. 11M 6127112 
Chodced by. MOR 6127/ 12 

r 

i 

r 
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Parameter Matrix 

Carbon d ioxide Air 
Methane Air 

Oxvoen Air 

1, 1.1-Trichloroethane Air 

1.1.2,2-Tetrachloroethane Air 

1,1,2-Trichloroethane Air 

1 .1-Dichloroethana Air 

1 .1-Dichloroethene Air 

1,2-Dlchloroethane Air 

Carbon tetrachloride Air 

Tetrachloroethane Air 

Trichloroethane Air 

Vinyl chloride Air 

cls-1 ,2-Dichloroethene Air 

trans-1.2-Dichloroethene Air 

Notes: 

Table 5 
Summary of Soli Gas Sample Results- Barton Property 

RBTC LOB #1, Leitchfield, Kentucky 
AMEC Project No. 6251-12-1002 

Unl~ · M~thod scmnt'!il.net SG-1 ' I',,:Sa-2 sew ;: 
% 3C - <2.6 2.8 <2.0 

% 3C - <5.1 <4.0 <4.0 

% 3C 18.4 10.6 17.5 

IIJg/mJ T0-15 SIM 5,200 <0.077 <0.11 <0.11 

IJQ/mJ T0-15 SIM 0.42 <0.097 <0.13 <0.14 

IJg/ml T0-15 SIM 1.5 <0.077 <0.11 <0.11 

1Jg/m3 T0-15 SIM 15 <0.057 <0.079 0.41 

l~m3 T0-15 SIM 2.100 <0.056 <0.078 0.39 

IJg/ml T0-15SIM 0.94 0.31 0.25 0.17 

I 1Jg/m3 T0-15 SIM 4.1 2.8 1.4 1.3 

IJg/mJ T0-15 SIM 4.1 3.1 E 2.6 E 1.5 

J.Jg/m' T0-15 SIM 12 1.7 1.4 2.9 

IJg/mJ T0-15SIM 1.6 <0.036 <0.050 <0.054 

IJg/m' T0-15 SIM - <0.056 <0.078 0.063 

IJg/mJ T0-15 SIM 630 <0.056 <0.078 <0.083 

E • Analyle conoenl18tioo ~xeee<led !he c.•lobnlton ranpc. The reponed resu't is estimated 

~'sG-4 "sG-s 

2.0 3.2 
<3.9 <3.7 
17.1 12.1 

<0.080 <0.080 

<0.10 <0.10 

<0.080 <0.080 

<0.059 <0.059 

<0.058 <0.058 

0.22 0.12 

1.0 0.86 

2.4 E 0.71 

9.9 10.3 

<0.037 <0.037 

<0.058 <0.058 

<0.058 <0.058 

~ SG-6 SG-7 

2.3 3.8 
<4.1 <4.0 
12.8 12.9 

<0.080 <0.11 

<0.10 <0.14 

<0.080 <0.11 

<0.059 0.31 

<0.058 <0.081 

0.25 0.35 

1.3 1.1 

2.3 E 1.4 

1.7 6.0 

<0.037 <0.052 

<0.058 <0.081 

<0.058 <0.081 
Prepared by: TMH 519112 

Checked by: SMO 519112 

Scteenrng Level· USEPA Regl()tlat Saeenng levels IO< ResldentlaiAJr (Juoe 2011) adjusted and accoun~ng for.., auenu:~110n factor of 0 1 ~eeo soil gas and tndoor arr. 



p.,.., •• , . ,i~~r~ 1;,1~!i/ ' .. .,_ __ 

Dow 

1.1.1·1-11\ono ll!lo'rn 

1.1.2.2·TotrKNorool/lane wm 
1 1 , 2 • T 11eh10toothono IJ!J/m' 
1, 1-0ichloroelhano wm' 

1 1-[);cf11oroe!NM wm' 
1~~11\>ne l'Qitn' 

C.Jt>ool- uglm 

1 etracNotoethene 1191m 
Tt1chlo<oolt>one _!J91m' 

V ..... o-.clo ""'m 
oo-1.2·0ocNotoelhone 1J91m' 
~--1 .2·~ ""'"'' 1 . 1 . 2 • T ncnlofol11ftu0t00 lhano ~~Gfm 

1,2,4·TricHotoW\Zene ~/m 

1,2.,4-Trimoth~benzene IJQ!m 

1 .2~(EOB) IJQ/m 

1.2~ene .,glm 

1.2~no .,glm 

1,3.5-Trimothylll<!nzene .,glm 

1.J.81A3doeoo IJQ!m 

1.3-~eno .,g!m 

1.~- .,glm 

2-8uuonone (MEK) .,glm 

2~Hcxoi"'Ine 1J91m 

2·P- IJQ!m 

4·Ethyl1oluone IJQ/m 

4-Meth>+2-i>OtUnor>e (M.11KJ .,glm 

AcOlllne .,glm 

aen. .... .,glm 

Benzyl thlorido .,glm 

Bromodlc:hlorom41hone ~'"' 
Bromcl<ltm .,glm 

~ .,glm 

Celboo d ·tulr ... IJ!Ilm 

Chbrobonzene IJ!IIm 

Tlbl• 6 
Summary of BaU:ground Air Sam~• R•-sulta . May· Joo• 2012 

RBTC LOB f 1,lohchftold. Kentucky 
AMEC f'roroc1 No 6251·12·1002 

~·:~ KY~n ~ 'ii<Y~ . 
., 

~"~~~""' •lltl. . l<'i'llo:dlan KY'A.,. r ,;.._ofP~t~ :· 
I• .· ••• 'J " ~" Polnta • 

5.200 - - - - -
0042 0.0&~ 0.005 0.0&5 0.065 1 

0 t5 0 041 0.089 0.062 0.063 ~ 

I 5 0057 0057 0.057 0.057 I 

210 0024 0040 0.028 0031 3 

0~ - - - - -
0 41 0132 1.520 0.&92 0.699 230 

0.41 - - - .. -
1.2 0038 0419 0 048 0 079 17 

015 0010 6970 0.291 0.553 33 

- - - - - -
tl3 - - - -

31.000 - - - - -
2. 1 0037 0 223 0.071 0.081 10 

13 0029 1 8Ja 0.152 0.215 195 

00041 0.046 17~ 0.093 1.110 117 

210 0018 oon 0.036 O.Q.Q 19 

024 - - - - -
- 0.015 0618 0.074 00&9 170 

0.08 0018 4 &I() 0.049 0.152 157 

- 0036 0 108 0.051 0.061 8 

0.22 0018 0180 0.054 006J 65 

5.200 0469 8671 1.395 16845 153 

31 - - - .. -
7,300 - - - .. -
- - - - - .. 

3100 - - .. - -
32.000 .. - - - -
031 0 217 16 0 .601 1.184 280 

0.050 0036 0.036 0 .036 0036 I 

0.008 0040 00&7 ooo• 0.064 6 

22 0062 0134 0.083 0091 15 

5.2 0027 0171 0047 0049 138 

730 0022 5948 0.075 0612 19-C 

52 0037 00!17 0.044 0.051 8 

1 cl2 

;'i.r.~or . 
·.!. ~ ~ ~:~d<1 i:'.i, ~~cl'~z · 

lt;j/2012 

<0 13 <0.0811 <OJiS3 

<0 18 c:0.11 <010 

c:0.13 <0.086 <0083 

<0.0!15 <0.064 <0.061 

<0093 <0.002 <0.060 

<0.095 0.11 0.23 

0.7 1 1.0 o.u 
2.2 0.34 0.15 

1.1 1.4 0.83 I 
0.065 <0.040 <0039 

<0093 <00&2 oc.0.060 

<OU93 <0.062 <0060 

- .. <2.4 

- - <1 5 
.. - <1.5 

- - <2.3 

- - <1.8 

.. - <"1.4 

.. - <1.5 

- - <0.67 

- - <I a 
- - <I a 
- - 1.1 f 
- - <1 2 

- - <3.7 

- .. <1 .5 

- .. <12 

- - S.A 

- .. <0.48 

- - <1 6 

- - <2.0 
.. - <3.1 

- - <1.2 

- - <()g.c 

- - <1,4 



Tab'e t 
Summ.,... of Boc:kground Air !Wnple Rooults -May· Juno 2012 

RBTC LD81M ,lAitcllflold, Kontudly 
AMEC Prqod No 6251·12· 1002 

:·!~ ti''(' '. ··+· .• ~ ... ~: ' o.;.i::'~ :;,~·1't 
'I''RSL 

~~- '·\-:X ~F·,.. 
• Mal:'' ;h...!i... 

f..l~..;.5_'-.;·~·l I(Y,I(~ 'it:>-~- ,•_;;,;•, 
· .~; n <YMir( ol~~.,.-P...- ' ... -~· KYJ;omot 

t ~2011 : "i .. ;_;..:.. Polnla . ' .. ~ 
o ... 
Chlorootnane ~ 10,000 0.016 0.119 0 .029 01).13 25 

CNon>lcrm .,glm o." OD-19 I.O:ZC 0.098 0.122 118 

ChloromolN>no .,glm 94 0 719 1.978 I 196 1.213 199 

Cydonoune IIQ/m 6.300 

OibfomocNof'Oti'Wtthane ~~"'~ 0.090 0.017 0 .102 O.O"'A 0.055 30 

Olehlorodlftuoromolha,. .,glm 100 1.909 3.699 2.695 2.740 199 

Oiehlor'O<OCIIIIuoroolhano tJg/m 

Elna<>ol ~m 

Ell¥ OCO!Ate .,g.'m 

Elllylbonzone .,glm 1 0 0.035 o.~ 0 135 0178 199 

Kl:lU:tCNcwe>-1 .3-Cutad~ "~~"" o.u 0.032 0.14V 0.085 0.089 19 

Moli'I)1·1A!rt·Wivi•U1er .,glm 9.4 1.909 3699 2695 2 740 199 

Metny~ttnocnloride .,glm 5.2 

Nopl\11\oloM .,glm 0.072 

I "-"'one ~~;lm 3.100 0 .184 12942 0 .503 0.8&1 199 

Sryr.no .,glm 1.000 0034 0.469 0 .102 0.121 167 

r..,.,..rolunon .,glm 

r-. ~ 5.200 0237 5.sn 0603 0882 199 

Ttlchlorolluoromotnone .,glm 730 

Vffl1...,toto wm 210 

cis·1,3-0icl\io<oprope<141 .,grm 0.095 0~ 0.09~ 0.095 

m&p..X'(IO"e "'llm 100 

n-Hepuoo .,glm ,.._ .,glm 730 

e>-Xyteno .,g.'m 100 0039 1965 0 laJ 0.2( 199 

trans-1,3-{)1(;~ .,g.'m 

Note-a: 
KY · 11'\eMO.U~(:OI'I'Ipl«<\lY\Qdi>Uttlt<IM~t')IV..~t~.&'OrNIO..,IIyi!'III_,.,.O II".It.lll'\e MD.IMyS'(U.,...(AQS\..,_W 

,-...AQS•U S (PA't~ei..,Oolfii.., QIA~d.Ma. ln.~-."~lot~for~penorltl'omJ""'*'f t , ,966N'ough MIJ)1,:t01Z. 

Them.r-u"'' m&u'ft.1'1\,~ • • ....,. .... ~"""""NIUI'·~ A C'.JOIM'IIdNO...JIQft" .. w*b ... ~ltlilllopro...O.CS 

U5(PA'"'to"-"'Sa~Uwiii(RSt1~llble......,.~11.~'-Ch~~"'~ 

--Hc:IIC~orHcll~ 

2ol2 

1 

I ;.:'~,.,,,., a d-2 ~ Bi:kod-1 ' 
I• -~<. 

1 

<0.!0 
~1.5 

0.~ 

~\.0 

<2.6 

:z.e 
<2.1 

:u 
<I I 
<1.3 

<3.3 

<I I 

~1. 1 i 
<1.6 I 
<0.52 r <1.3 

<089 I <1.1 

<17 

<1. 1 

<1.4 t 
<26 ~ 
<1.2 

<1 .1 

<13 

<I• 
Pteo.wed t1y 1Vi 6'1W1~ 
Ct4Q.41d b1' SUO .. 1W12 



Parameter Matrfx 

Carbon dioxide Air 
Methane Air 
Oxygen Air 

1,1, 1· Trichloroethane Air 

1,1 ,2,2-Tetrachloroethane Air 

1.1.2-Trichloroethane Air 

1.1-Dichloroethane Air 

1.1-Dichloroethene Air 

1.2-Dichloroethane Alr 

Carbon tetrachloride Air 

Tetrachloroethane Air 

Trichloroethane Air 

Vinyl chloride Air 

cis-1 ,2-Dichloroethene Alr 

trans-1 ,2-Dichloroethene Alr 

Notes: 

Table 7 

Summary of Indoor Ai r Sample Results· Main Plant Building 

RBTC LOB #1 , Leitchfield, Kentucky 

AMEC Project No. 6251·12·1002 

unl f. . . ' Method . S~nlns.~vel ~rl?f -IA-1 

% 3C - <2.0 <1.8 

% 3C - <4.0 <3.7 

'Yo 3C - 16.6 15.6 

~Jg/mJ T0-15 SIM 22.000 <0.13 <0.10 

~Jg/m3 T0-15 SIM 0.21 <0.16 0.14 

~Jg/mJ T0-15 SIM 0.77 <0.13 <0.10 

IJJ)/m3 T0-15 SIM 7.7 <0.095 <0.076 

IJg/mJ T0-15 SIM 880 <0.093 <0.075 

~Jg/mJ T0-15 SIM 0.47 <0.095 <0.076 

1Jg/m3 T0-15 SIM 2.0 0.71 0.73 

1Jg/m3 T0-15 SIM 2.1 2.2 0.32 

J.lg/mJ T0-15 SIM 6.1 1.1 3.0 

IJQ/m3 T0-15 SIM 2.8 0.065 <0.048 

J.Jg/ma T0-15 SIM - <0.093 1.6 E 

IJg/mJ T0-15 SIM 260 <0.093 <0.075 

E • Analyto concentration cxcooded tho calobrallon range. The repot\C(I resutt IS estimated. 

.;. IA-2 . 
<2.0 
<4.1 
19.1 

0.094 

0.32 

<0.077 

<0.057 

<0.056 

0.076 

0.81 

0.60 

13.4 

0.17 

1.7 

<0.056 

Scr- ung LOVOI· U.S. EPA RegJOtlal Scroon.ng l-(RSL) Summary Table. Juno 2011, lndustnal/1\tr (E.oceoodan<:o$ shadod 111 yellow) 

IA·3 i . .. IA--4 

<2. 1 <2.3 
<4.3 <4.5 
18.9 18.2 

<0.083 <0.086 

0.22 0.25 

<0.083 <0.086 

<0.061 <0.064 

<0.060 <0.062 

0.080 0.091 

0.87 1.0 

36.9 0.41 

5.7 5.4 

<0.039 0.088 

1.7 1.4 

<0.060 <0.062 
Preparncl by: TMH S/9112 

Ched<ed by: SMO S/9112 



S.mj)lo Oote >' J "''h · c&'24/2012 Gll :!/2012 ' 612A/2012 !6/1:!12012 ~12'· <8/13/:Z012f ·!51'2A/20f2' e/1~ ·6/1312012 
Cart>on dj()X)do Ail % 3C <2.9 <2.1 <3.7 <1 .9 <2.6 <2.0 <3.4 <2.5 <2.5 
Methane Alt % 3C <5.8 <.4.2 -<7.3 <3 8 <52 <4.0 <6.7 <5. 1 <5.0 
Ox'IQon Air 'io 3C 20.4 16,8 22.3 20.3 17.3 18,8 20.3 21.1 21.3 
1,1,1-Tnd•Joroelhono Air IJ9/m TQ.ISSIM 5,20() <0.088 <0.083 <0.080 <0.074 <0.080 ~1,077 <0.080 <0.074 <0.074 

1,1,2,2-Totnleh1o<Oolhono Air 1J91m TQ.15SIIA 0.042 <0.11 <0.10 <0.10 <0.094 <0,10 <0.097 <0.10 <0.094 <0.094 

1, I 2-TrichloroeUlilne All IJI)Im' TQ-15 SIM 0. 1~ <0.086 <0.083 <0.080 <0.074 <0.080 <0.077 <0.080 <0 074 <0.074 
1,1-Doc:hloroethane Air .,g/m T0.15SIM t5 <0.064 <0.001 <0,059 <0.056 <0.059 <0.057 <0.059 <0.055 <0.056 

I 1·Dic:hloroethene Air IJQ/m' lQ.ISSIM 210 <0.062 <0.060 <0.058 <0.054 <0058 <0.0',0 <0.058 <0.054 <0.0'.>4 
1 2-Doc:hlo""'lh>no Air UQ/m' TQ-15 SIM 0.094 0.1 1 0.23 0.68 0.64 0.67 <0.057 0.77 <O.OSS <0.055 
Corbon lelra<:hlorlde Alr 1J91m TQ-15 SIM 0.41 1.0 0.88 0.95 0.88 0.73 <0.089 0.'111 <0.086 <0.086 

Air 1J91m' TO· 15 SIM 0.34 0.15 0 .110 0 .22 0.35 <0.096 1.2 <0.092 <0092 
I>Jr 1'9fm' TQ-15 SIM 1.2 0.83 1.6 0.49 0.43 <0.038 2.0 <0.037 <0.037 

Vinyl c:hlonde Air uc!m' TQ.15SIM 0.16 <0.040 <O.OJ9 <0.037 <0.035 <0.037 <0.036 <0.037 <0.035 <0.035 
Air oolm' TO. IS SIM <0.062 <0.000 <0058 <0.054 <0.058 <0.056 <0.058 <0.054 <0.054 
Air ..oim' T0-15SIM 63 <0.062 <0.000 0.64 0.35 0.76 <0.056 1.1 
A>r IIQfm TQ-15 31,000 <2.4 <2.1 <2.2 <2.1 <2.1 

1.2.4-Tnchlot'Obenz.eno Ail ~/m T0-15 2,1 <1 .5 <1.3 <1 .• <1 .3 <1.3 

1.2.4-Trimethytbom.ene T0-15 7.3 < 1,3 12.1 26.0 211 
1,2-Dibromoelhane (EOOI T0-15 0.0941 <2.3 <.21 <2.2 <2. 1 <2.1 

T0-15 210 <1 .8 <1.6 <1.7 <1.6 <16 
AJr vg/m 0.24 <1.4 <1 .3 < 1.3 <1 ,3 <1.3 

1 ,3.5-T nmethy1benzeno T0-15 <1.5 <1.3 3.5 5.7 101 
AJr tJOim T0-15 0.08 <0.57 <0.00 <0.63 <0.60 <0.60 

1.3-~ene Air 1J91m T0-15 <1.8 <1.6 <1.7 <1.6 <1.6 

1.4-0ic.hlorobenzene AJr ~m T0-15 0.22 <1 .. 8 <16 <1.7 <16 <1.6 

2-8u~Mene (MEKI Alt ~/m T0-15 5,200 1.1 5.0 1.6 ~.3 

2-Hexanonc Nt ~lm T0-15 31 <1 ~ <1. 1 <1.1 <1. , 
T0-15 7,30(} <3.7 33.6 45.9 7 .2 12.4 

Alt ~Jg/m T0-15 <1 .5 <\.3 3.8 8 .8 89.1 
Air IJI)Im T0-15 3,100 <1.2 <1. 1 21 .3 <1 . 1 < 1, 1 

Ac:econe Air ~m T0-15 32.000 5.4 23.4 36.5 13.6 18.4 

Benz one Ai.r lJOim T0-15 0.31 <0.48 <0.44 <0.45 <0.44 
Benzy1c:hlorlde TO-ts 0.()50 <1.6 <1.4 <1 .5 <1.4 <t,4 

T0-15 0 066 <2.0 <1 .8 <1 .9 <1.8 
AJr UQim TQ-15 <3. 1 <2.8 <2.9 <2.8 <2.8 

1 of 2 



P...-
. ;: 

l&atrlx Unlls llo4hod 

ToOio I 
Summ•ry of Crawt Spec.e Air Sampl• RNults · Bat1on Pfoperty 

ROTC LOB t1, Lolochflold, Konlucl<y 
AMEC l'lojocl No 6~51·12·1002 

~~ 
"'-~' ·~ lldtod-2 C114-t CSA.4 C$A..2 

. 
ca.o..e 

Sam~ I.Oc*llon • , . ,. tNI ConwOwf ~ Sallln_"""""C!.-..j~ 

SamDieDew I M.Ulf.1 811312011 

Brcmometn&ne '"' IIQim T0-15 5.2 - <I 2 

Can>on dlwr""' All l'9lm TO. IS l:KJ - <0.9<1 

~ All ,.g.'m T0-15 5'J - <14 

Ch- lw ,.g/m T0-15 10,000 - <080 

Chlorclom> All IIQim TQ-.15 Oft - <1.5 

CNoromethana l>lr ,.glm T0-15 9-4 - 0.97 

Cycloho'"'ne "" ,.glm T()..t5 6.:KJO - <1.0 

~ "" IJ9>m' 1().15 0090 - <26 

()c:-.hlorodlf".uotOrnOihano IVr IIV-m TO.t5 1(10 u 

0-cnlorolenftuon>ethono "" ~~V-'m T0-15 - - <?I 

Elhancl "" ~m TO. Hi - - 2.3 

Elhyl OCOtltl Air ,.g/m T().l6 - - <1.1 

ElllylbeN..-.. "" ,.g/m T0-1 5 1.0 - <\.3 

Hox.chloro· I .J-buQd- Air ,.glm T().IS 0.11 - <33 

Methyi-Cen-<>ull'l ·-
IVr ,.glm T0-15 94 - < 1 .1 

Ue<h>lone CNorlde "" ~~~~>""' T0-15 5.2 - <I I 

Naomhlllene "" ,.glm T().IS oon - <1.8 

PlopyOenc I>Jt 1101m T0-15 3.100 - <0.52 

51\"'tne 
,.., ,.glm T0-1 5 r.ooo - <1.3 

T evatwc~rofiJran ,.., ,.glm T0-15 - - <0.89 

T- "" II!Jim TO. IS 5.200 - <I I 

T~lhone "" ~~~~om TO. IS 7:tf) - <1.7 

V~ac.~1o AJI IIQ'm T().U 210 - <1.1 

GlS-1,3-0icl\lorc(>rOOene '"' ~m T().1 5 - - <14 

m&p.Xyleno ... ,. ~m T0-16 !00 - <2.6 

~H*Ptano '"' II!Jim T0-15 - - <I 2 

n-He.<ane ,., II!Jim T().IS T:KJ - <1.1 

o-XyOenc "" I'IJim TO. IS !00 - <1 J 

trona-I .3-0ocllloto.,openo "" ~m TO. IS - - <I • 

Not .. : 
tJSalAR~$c:r~l.wftR$lJ~.-y111tN,~M:'0\1 , ~t.lloif i-.M...otne~VI__, In )tilowl 
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Boring Drilling 
10 Tpe . 

Table 10 
Bedrock Surface Elevation Summary 
RBTC LOB #1 , Leitchfield, Kentucky 

AMEC Project 6251 -12-1 002 

Estimated 
Ground Estimated 

Surface Depth To Refusal 

Elevation Refusal Elevation 

(ft NAVD) (ft BGS) (ft NAVD) 

1 or s 

Depth Estimated 
to Top of i Top of Bedrock 
Bedrock Elevation 
(ft BGS (ft NAVD) 



Boring Drilling 
10 Type 

Table 10 
Bedrock Surface Elevation Summary 
RBTC LOB #1 , Leitchfield, Kentucky 

AMEC Project 6251 -12-1002 

Estimated 
Ground Estimated 
Surface Depth To Refusal 

Elevation Refusal Elevation 

{ft NAVD) (ft BGS) (ft NAVD) 

2 of s 

Estimated 
·Top of Bedrock 

Elevation 
(ft NAVD) 



Boring 
ID 

Table 10 
Bedrock Surface Elevation Summary 
RBTC LOB #1, Leitchfield, Kentucky 

AMEC Project 6251-12-1002 

Estimated 
Ground Estimated 
Surface Depth To Refusal 

Refusal Elevation 
(ft BGS) (ft NAVD) 

3 of 5 

Depth Estimated 
to Top of :Top of Bedrock 

Bedrock Elevation 
(ft BGS) ft NAVD) 
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Table 10 
Bedrock Surface Elevation Summary 
RBTC LOB #1, Leitchfield, Kentucky 

AMEC Project 6251-12-1002 

Estimated 
Ground Estimated 
Surface Depth To Refusal 

Elevation Refusal Elevation 
ft NAVD) (ft BGS) (ft NAVO) 
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Depth Estimated 
to Top of i Top of Bedrock 
Bedrock Elevation 
(ft BGS (ft NAVO) 



Table 10 
Bedrock Surface Elevation Summary 
RBTC LOB #1, leitchfield, Kentucky 

AMEC Project 6251-12-1002 

Estimated 
Ground 
Surface 

Boring Drilling Elevat ion 
10 T pe (ft NAVD) 

Notes: 
BGS = Below ground surface 
NA VD = North American Vertical Datum of 1988 
HSA = Hollow-stem auger 
AR = air rotary 
HA = hand auger 
OPT = Direct-push technology (Geoprobe® or equivalent) 

Estimated 
Refusal 

Elevation 
(ft NAVD) 

• = Shallow refusal is anomalous. probably not representative of bedrock 

R = Top of shale assumed to be at level of OPT refusal 

NL = No lithologic log available, or lithologic samples not collected 

- = No data available 

Depth Estimated 
to Top of ~ Top of Bedrock 
Bedrock Elevation 
(ft BGS) (ft NAVD) 

Prepared by: VM 6/2112012 

Checked by: MOR 6/2712012 

Ground surface elevations for onsite boring locations (TW-5 through TW-15 and GP-98 through GP-106) 

were estimated from "Site Survey" drawing. dated May 14, 2009, provided by Endris Engineering. 

• Ground surface elevations for off site boring locations (GP-107 through GP-1 15) were 

interpolated from survey data. 

Ground surface, refusal and top of bedrock elevations should be considered approximate. 
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Table 11 

Well ConttJ'\Ic.tlofl and Wlt•t U~ OU Suft'WNty • 2012 S.mi·,Perm~n.nt and TeMpOBiyW.IIa 

RBTC LD8 11, Letuh&id. Kentucky 
A!.EC Projocl G251·12·1002 

,_, -.- ~<>1 !~ ~~~=10~ 1 ~,.,. , ~';,'"'" 

I 
Caine aon..o w.u ,.......,.., , -.c. a- ""'"' o< w.n ~c,_ 

' ApproaJtriMa 
Depth to w-. LAw~~ 

KDOW Compkodon ~nt o~o~rnn~r O.pth I Ortpd'l Section Ete.acion Surf.:• Ele¥.U0t1 flnWon v.v.cJon 

W .. 10 AKGWA I • Doto D- : (In) : (ft BGI) (ft DMP) ' (ft) (ft NAVD) (ft) ' (ft NAVD) (ft NAVD) (ft NAVDI 
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ftBMP h NAVO 
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Foold GW TCVOCs (CTU) 

Lab GW TCVOCs (ppm) 

OTW fiBMP 

~ 

Dopth(lt) 
0 .0 
OS 
10 
1.5 
2.0 
25 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
60 
6.5 
7.0 
7.5 
80 
8.5 
9.0 
9.5 
10.0 
10.5 
11.0 
11.5 
12.0 
12.5 

Table12 
SoU Boring Summary Dlegram 

RBTC LOB I 1, Leitchfield, Kentucky 
AMEC Project No. 6251-12-1002 

GP-116 GP-117 GP-118 
5129112 5.'29/12 5129112 

GP-119 
5129112 

NO 

0 

GP-120 
5129112 

GP-121 
5129/12 

NO - NoM>o1ec1 
NR -NoR~ 

GP-122 
5130/12 

NO 

0 

R 

OTW- Depth to wa!cr (Siabihed) WI blue 
SOli PID resu11S (PIO.ppm) In bla~k 
Soli and groundwato< Color-Tee (T- CVOC in CTUs) reouiiS in rod 
LAb Total CVOC ,_.Ita (ppm) In purple 

NS - Not Sampled.\_ow R"""""'Y 
NIA- Not Appl.cable 01 Nol Avabble 

R - BoMg ttmnlnotecl at refusal 

1 of 1 

GP-123 
5130112 

NO 

0 

GP-12A 
5130/12 

GP-125 
5130/12 

NO 

0 

Prepared by: 11M 6120/12 
Checlted by: MOR 6126112 



Table 13 
Summary of Water Analytical Results, May- Juno 2012- Temporary Wells 

RBTC LOB #1, Leitchfield, Kentucky 
AMEC Project No. 6251-12-1002 

_ Units . RSL _. MCL ---l------1--·---+·----l 

Chlorinated Volat.lle Organic Comp()unds - ::.- . _ 
1 

Teltachloroethene ~~ 0.00011 i __ I!.:_005 <0.0010 ~- - - <q,QQ_~~0.0010 !l!:Q910:_ 

TrlchiO<Oethene ~ 0.002 0~005 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 

1.1-Dichloroetheno ~- _ 0.34 , <!,007 --<0.0010 <0.0010 <0.0010 <0.0010 r---<0.0010 __ 

cfs·1.2-Dichloroethene ~- 0.073 , q.o7 <0.0010 <0.0010 <0.0010 <0.0010 <0.~-).g._ 

trans-1.2-!Jichloroelhene ~- _ 0.11 1 0.1 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 

Vinyl Chlo!ide _!!!.9!!-_ 0.000016 ' 0.002 <0.0010 <0.0010 <0.0010 <0.0010 <O.Oo~ 
1.1.1-Trichtoroethane ~L 9.1 [ 0.2 _ - ~90010 <0.0010 ~;-0 --~~OO~~I-~001L 
1,1.2-Trlchloroethane - -~liZ[ · o.ocmi· · 1 o.oo5 <O.oo1o ~!O _ _ <0.0010 __ r-!0:22~g.__~.oo1o __ _ 

1.1: DichrOiOethano - _ -~ _ 0.0024 _ r=:;::.--~10- <0.0010 <0.0010 <0.0010 <0.0010 

1.2-Dichloroethane mg/1. 0.00015 I 0.005 <0.0010 <0.0010 <0.0010 <0.00-w- _<0~ 
Cllrbon Tetrochlonde --~- 0.00044 -. 0 .005 _ ~ - <o.oolO <0.0010 <O.OO~f- <0.00_2!1_ 

Totatcvo_cs_ ___ ~ , _ _ o o o o o 

Oiher VolatlleOrgantc Com-pounds - ·- l -
.. ....,;,;,;, -- - - I i -, ~ 0-.08 <0.050 

Chlorofoon - O.oo019 <0.0050 

2-suta~ ~KJ -~ - 1. t -t ~~~~~::t::::;<-=.;o;;:-_~o~1~o;::~·::::::;~~;t::~::~~¥,~~::::!::j~~~t::::t::~~i.Et::j 
_ Moth~ Chloride ___ - 0.0048- i-1 ..;0:::..00=5'-i·--"<O::;.OOSO~c=--t----==~~-l-=-:;;:;_.-t-~:.;;_--,::=::;.--!-..:z:; 

_ 4-Methyl-~ntanon~ (~IBK) ~ 2.0 _ ·- <0.010 

Methyl tert-butyl ether _ ~ 0.012 - <0.0010 -f----,~~--

Ben~ene -- · _ _ ..!!!2!L _ o.eooi!_ o.oo5 <0.001o 
• n-Butytbeniene _____ mQ:Ii: t 8 - <0.0010 

_ ethyt~jie=- ___ ~ _ o.oo rs;--_._~o".'"7·-!--:;<o~.oo~1~o---1f---=~~-r~~:-+~~~-+_;~~:--l 

lsopropylbenzeno _ __ _ _ ~ _ 0.61!._ _ I l---:<~0-~00~~~~0:-+-~~~-+---"~~-+.:;:.=:,;--l-~=:;...~ 
Nop_'l_lhatenil _ _ .. . --.!!!\!;;':- _q.ooo_.0_-+-:;... _t--:<O~-oo='so~-,--t--~==--~-.::~:7:--+--:::;:;:;;::-+-.::~~-l 
Toluene ~;;':- _ 2._3 _ j _ I _ 0.00046 J 

-: !-b.4·T~eth~benzen8_ ::.. - ~ __ o.o15 --+---+-=.~<1o~.~oo~;-;:1~ot'"=.~'=.::11t~~~~t:~t%t.1~~~t:_t~~~~~:-=!=.1 -==~~~~~~~-l 
_:1 .2.3-Tri~~benzene _ _ ~ _0.010 --+---+-::<~0-~00~1:-;0;--t--~~*""-+~~~--t-~=:;...-+-~~=--1 

_ _ 1.3.5-Tri~~~~'!& _ _ ~ 0.3J, _ _.I_-;;;--!--:<~0.~00~1;;0:--t--~~~-+--'-:~~-,-+.:;:.=:~-+_;~==--l 
_ X_tl!ncs,_'Iotal ___ -----~-0.20 ___ _!q -t-~<;;;0:=;.00~30~+-~~~-

, ,4-Dichlorobonzene mg/l 0.00043 , 0.075 <0.0010 

- - c htorot>enzene --- - -==---=--- . ~ll - O.o9T j -·i£1 __ <o.oo1o 
- - p-lsopropyi\oiuene- - 'mQ.il - - · <0.0010 · 

lof2 



Table 13 
Summary of Water Analytical Results, May · June 2012 ·Temporary Wells 

RBTC LOB 11, Leitchfield, Kentucky 
AMEC Project No. 6251-12-1002 

Notes: 
moJl M1nigrams per lite< 

Not DrlalyZed. not ostobllshed. or not avallablo 
MCL US EPA Maximum Contaminant LovOI, or Acllon Levlil, lor drinklng wator 
RSL U.S. EPA Regional Scroonlng Level (Juno 2011 ) 
Detected values are indicated In bole!. 

Values exceeding the MCL (or, If no MCL Is estollllshed, tho top water RSL) are st>aded 

See Lnboroto<y reportS ror inlormallon on laDOrniOIY quailfler$ 
• Totlll CII'OCs· Is calculated as the sum or the CVOC values. non<!etecu 31& oounlod u zero 

Labotato<y Ouallfoers: 
J (EPA)· EstJmatod vatue below the loweSt c:alobr3tJOn polnL Confidence c:onolatOS With conceni!BIIOII. 

2of2 
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Toblo 1• 
Acldlllw Risk Colculetlon • CVOCs 

RBTC LOB 11, LlitchRold, Kentucky 
AMEC Projoct No. 6251-12·1002 

1.1,1-Trk:hlo<oelhano 5,200 <0.080 <0.080 <0.080 <0.074 <0.077 <0.074 <0.074 
1.1,2.2-Tetrachloroethsne 0.042 <0.10 <0. 10 <0. 10 <0.094 <0.097 <0.094 <0.094 
1, 1,2-Tric:hloroelhano 0 IS <0.080 <0.080 <0.080 <0.074 <0.077 <0.074 <0.074 
1,1·01C111o<oothane 1.5 <0.059 <0.059 <0059 <0.055 <0.057 <0.055 <0.055 
I 1-0ichloroolheno 210 <0058 <0.058 <0.058 <0.054 <0.058 <0.054 <0 .054 
1.2-0oc:Horoelhane 0.094 0.66 7.0 0.67 7.1 0.77 8.2 0.~ 6 ,8 <0057 <0.055 <0.055 
Carbon te:rachloride 0.41 U5 2.3 0.73 1.8 o.1e 1.9 o.aa 2.1 <0.089 <0.086 <0.086 
T euac:Noroelhene 0 41 0.90 2.2 0.35 0 .9 1.1 2.9 0.22 0.5 <0.096 <0,092 <0.092 
Tncl*lroe'J>ene 12 1.6 1.3 0.~ 0.4 2.0 1.7 0..49 0.4 <0.038 <0.037 <0.037 
Vot¥ chloride 0. 16 <0.037 <0.037 <0037 <0.035 <0.038 <0035 <0.035 
cis· 1 2-0ic:hloroelhene - <0058 <(!.058 <0.058 <0.054 <0.056 <0.054 <0.054 
trans-1,2·01c111oroetflene ll3 0.~ 0.0 0.76 0 .0 1.1 0.0 0.35 0 .0 <0.056 <0.054 <0.054 
Additlw Rlak LAwl ' 12.1 ::. ~'. ,. ' 10 1 , .. CJ;.f~ ·u ' " 0 .;:. ,_ 0 ·; .· 
Notes: 
Norm Cone . Normalited conoontration•concontraOon/RSL 
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